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looking toward the hammer. The left edge of the plate was verti- 
eal, the upper edge horizontal,.and the right and lower borders 
formed an arc whose centre would be cut by a line drawn through 
the pivots supporting the axis of the hammers. A scale of 90° was 
Ə ved on e plate a centimeter from its curved edge, and in 
such a way that 0° corresponded to the middle of the handle of the 
hammer when it was hanging in the position determined by the 
force of gravity. 

On the back of this plate and Pee to its surface there swung 
from an axis, whose centre would be cut by a line drawn through 
the pivots supporting the axis'of the hammer, a heavy strip of 
brags, ç, 3.5 mm. thick, 25.5 cm. long and 2:5 cm. wide. 

This swinging arm bore on its face a small brass plate, k, which 
had a lip which slightly lapped over the curved border of the plate 
on which the scale was engraved. This small plate was held in 


; pace on the arm by two pins and a thumb screw, ?, which had its 


ead on the back of the arm. When the thumb screw was screwed 
home it pressed the lip, like a clamp, tightly down on the border 
of the large plate at any desired place. This ‘clamp bore on the 
middle of its face an index, m, the point of which was directe 
the scale engraved on the large plate and-determined the position 
of the arm. l I š 

The free end of the arm terminated ina catch, by means of which 
the hammer could be held and easily be released whenever it was 
desired. This catch had the following construction viz.: A heavy 
block of brags, n, was fastened to the end of the arm in sucha 
position that the end of the handle of the hammer which pro- 
truded beyond the head would just swing clear of its upper surface. 
A steel spring forced a small steel catch, o, up through a hole in the 
brass block, go that it projected slightly beyond.the surface and ob- 
structed the fall of the hammer by catching the handle where it 


protruded from the head. The lower part of the block of brass was ~ 
cut away, go as to make room for a lever, p, which had pe of 
its short arm 


an inverted L, and which was pivoted at the end 
on the lower end of the catch, and again at the place where the two 
arms of the L meet, to the solid brass block. By means of this 
lever the catch could be drawn down and the hammer released. 
in all the experiments reported in this paper the subject was re- 
clining, with outstretched leg, (see Fig. 2,) and inasmuch as the 
ligamentum. patelle was horizontal, the blow was struck with the 
vertical edge of the hammer. In certain other experiments, in 
which the subject sat with dangling legs, the ligament held a verti- 
cal position and the head of the hammer had to be turned around 
and its horizontal edge used. . 
2. The couch and the supports for the thigh and. foot.1—8ee Plate I, 
ig. 2, a.)—The following arrangements were made, first, to insure 
16 subject an absolutely comfortable position and freedom from 


l avoidable reénforcing influences; second, to relieve the quad- | 
eps muscle from the weight of the foot, and so permit its ' 


shtest contraction to produce a visible movement. 
‘he man experimented upon lay,on his left side, upon a comfo 


These arrangements were the same as those employed by 
‘er in & previous research, viz.: “Is the Knee-Kick a R. 
2” Tha Amer, Jour. of Med. Sciences, Jan., 1887. 
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able couch, go formed as to support the back and head. (See Fig. 2.) 
The right thigh rested in a splint of plaster of Paris, shaped so as to 
conform to inner and posterior ace, and of such a height as 
to hold the right knee on a level with the hip joint. The right foot 
was supported at the same height by a swing suspended by a long 


* 


cord from the ceiling. . 


3. The recording apparatus.—(See Plate I, Fig. 2, b.}—The amount 
of the knee-jerk was revealed in the movement of the foot which it 
a and the extent of this movement was automatically 
recorded, : 


A long, light but stiff steel rod extended ‘horizontally backward 
from the awning on which the foot rested, and at right angles to 
the lower leg. It was fastened to the back of the swing by a ball 
and socket-Joint and it rested, near its free end, in the groove in 
the circumference of a wheel, which turned so easily as to rotate 
under the weight of the rod when the latter was pulled forward or 
pushed backward by the swinging foot. 


A steel needle was fastened on the rod at right angles to it, and 


--Wwrote with its point on a sheet of glazed paper which had been 
ae 
ee 


stretched on a board, blackened by the soot of a gas flame, and 
placed horizontally at a short distance below the horizontal rod. Ag 
the foot was jerked forward by the sudden contraction of the 
quadriceps muscle, following the blow on the ligament, the needle 
was dragged across the blackened paper and wrote the extent of the 
movement. As the muscle relaxed again the foot swung back to 
its original position, $z. 6., that which was determined by the 
pee ng of the tension of the antagonistic flexors and extensors of 
the knee. ` 


The under surface of the board, on which the paper was stretched 
was crossed by two parallel grooves, which corresponded to two 
plass tracks on the little table on which the board rested. After 
each experiment the board was made to slide a little to one side, 
so as to bring a fresh surface of the paper under the needle. The 
mark made by the needle when the board was thus moved recorded 
the position of the foot when all was quiet and gave a base line 
from which to measure the extent of the movements of the foot. 
Atthe end of the experiments the records thus obtained were 
“fixed”? by being passed through an alcoholic solution of brown 
shellac, and the di ce moved by the foot as a result of each knee- 
jerk was measured in mm. and tabulated. 


In the experiments in which the effect of respiration on the 
knee-jerk was studied it was necessary that the record should be 
made on a moving surface, and therefore the blackened paper was 
stretched on the drum of a Kymographion. i 


` 


` 


Ton EXPERIMENTS, 


Effect of successive blows of the.same and 
ferent strengths.—The first experiments ma 
`x the apparatus described were to determ 


— 
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how far the extent of the knee-jerk is dependent 
on the force of the blow. No one who has ever 
tried to call out the phenomenon: can have any 
doubt that its amount varies with the force of the 
blow, but in our experiments the closeness of the re- 
lation did not at once appear, because we were 
confronted forthwith by the puzzle which has faced us 
throughout our work, and which still remains, to a 
great extent, undeciphered. We found, namely, that 
if a number of blows of the same force were struck 


at definite intervals, from exactly the same direction, 


and on the same part of the ligamentum. patellæ, no 
two of the resulting knee-jerks were of the same 
extent. Naturally, the sources of reénforcement 
‘described by Dr. L. Weir Mitchell and Dr. Morris J. 
Lewis were looked to.for an explanation, but none 


such could be found. The ‘subject was lying com- 


pletely at rest in a comfortable position and was 


- conscious of no irritation. His eyes were closed, 


all the muscles were passive, and the whole body 
was, as far. as possible, in a state of rest. It 
was then suggested that the force of the blow be 
increased. This was done, and though similar vari- 
ations in the extent of the knee-jerk were seen, the 


- movements were found, as a whole, to be greater 


than before. It was soon ascertained that though 
blows of the same strength called forth knee-jerks of 
very different amounts, the averages gained from 
several groups of twenty or more experiments each, 
nade by striking blows of a certain force, were almost 
sxactly the same, and furthermore, that if the force 
íf the blow was altered, the averages of such groups 
f experiments made with blows of different strengths, 

‘ere greater or less, according as the force of the 


— 
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blow had been increased or decreased. These results _ 


will be better understood by reference to Fig. 1. 
Fig. 1, 
a sich te 9.30 A. ae 


80 o ¿5° 


ae ee x 
—— 





80 iti: mi 
s ght | th ime 


Toe 
Ta 
ya | T 
ad a 
J PAM L 

a uaaa 

— L LMM L] 


The base line, o, shows the position of the recording needle when 


` the leg is quiet, and each of the dots connected by the curve shows, 


in millimetres, the distance which the foot moved as a result of & 
blow on the ‘ligamentum patellæ. The eriments which are 
poe together show how different may be the extent of the 

ee-jerks which are obtained by blows which have the same 
force and which are produced by letting the hammer fall through 
an are of the number of degrees given at the top of the table. The’ 
heavy horizontal lines which cross puch groups indicate the 
average of the enclosed experiments. 


Search for errors in the method employed.—The 
fact that blows of the same. force evoked knee- 
jerks of very variable extent: was, as has been said, 
an entire surprise to us. The most careful examina: 
tion failed to reveal any mechanical cause. The 
-hammer fell from exactly the same height and wa 
released in just the same way each time, and £ 
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there was no appreciable friction in- the apparatus, 
there could be no doubt that it gave a blow of definite 
force. The blows were delivered at intervals of fifteen 
seconds; therefore, the variations could not be due to 
a wearying of the muscle. Moreover, the knee-jerk 


. was often greater at the end of a series of experiments 


than at the beginning. The only chance for error 
seemed to lie in the possibility that the position of 
the leg was changed slightly from time to time, and 
that the hammer did not strike the ligament at ex- 
actly the same place each time. This question was 
carefully studied and we were unable to find that 
there was any such change of position. Moreover, 
we discovered that if made no appreciable difference 


‘in the extent of the knee-jerk whether the hammer 


‘struck exactly the middle of the ligament, as we 
always tried to have it do, or a little above or below 


that point. Having ruled ukan possib e sources of 
error, we were compelled to tonclude that the varia- 


tions which. we saw were due to changed which oc- 


curred within the individual and which feénforced 
the action of the mechanisms which produce the knee- 


jerk. Succeeding experiments proved that there was 
no lack of reénforcing influences. 


The variations seen were compared with stro 
reénforced knee-jerks._Having once assumed that 
the variations which we had seen were due to 
some reénforcing influence, we had the curiosity 
to compare the largest of the knee-jerks, obtained 
when the subject was’ entirely quiet, with those 
which should result from some of the vigorous 
forms of reénforcement, described by Mitchell and 
Lewis, such as clinching the hands or clinching 
the teeth. The results of a few experiments, in 
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which the reinforcements caused by clinching the 
teeth were compared with knee-jerks obtained dur- 
Fig. 2. ing rest, are shown in 

_Matoh 20th, 10.00 P. M. Fig. 2. Had a still more 
active form of reénforce- 
ment been employed, 


differences would have 
‘been seen. The reën- 
| forced knee-jerks, which 
| i resulted from volunta- 
|| Į rily clinching the teeth, 
were so extensive as to 
| convince us that the 
unknown sources of re- 
enforcement, which were 
continually influencing 
the knee-jerk, were com- 
{| paratively weak phe- 
nomena. 






AY 





Aim of Heperiments of Series. I.—It was a great 
temptat¥on to us to immediately begin to study 
the effects of different methods of reénforcing the 
6-jerk, but we resisted the impulse, know- 
ing that it was much more important to lay a 
sure foundation for such work by patient and care- 







ful study of the extent of the normal knee-jerk when 


not subject to such exciting influences. We, there- 
fore, determined to make a series’ of experiments 
which should last over many days, and which should 
determine the extent of the knee-jerk in the case of 
one man who was well, and who was leading his 
usual regular life. We could not help hoping that in 


Q 


probably still greater — 
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released by a slight movement of the lever, and, inas- 
much as it always fell from the same height, it 
always struck a blow of the same force. The blows 
were given at intervals of fifteen seconds, and they 
struck the same part of the ligament each time. raf 
the sake of accuracy all the experiments were ma 
on the bare leg, although examination showed that 
nearly the same results could be obtained when the 
knee was covered by-a thin layer of clothing. 
Throughout all the experiments the subject lay with 
closed eyes, in an absolutely comfortable position, ` 
and, as far as was possible, not only avoided all vol- 
untary movements, but directed his thoughts away 
from the experiment and to some indifferent subject. 
During the earlier experiments the blows of the ham- 
mer were each distinctly felt, but later they were 
often scarcely naeed and in many cases the subject 
went, before the end’of the examination, almost, if 
not quite, asleep.“ — | 

The following tables give, as far as possible, an 
accurate account of the experiments and of the con- 
dition of the subject at the time that each examina- 
tion was made. The extent of the movement of the 
foot resulting from each knee-jerk was accurately 
measured in millimeters, and tabulated ; inasmuch, 
however, as the reader can be given no correct idea 
of the subtler influences which governed the extent 
of each separate knee-jerk, it does not seem profit- 
able to report all these measurements, and only the 
average of the experiments made at each examina. 
tion is given. In most cases, indeed, the more deli- 
cate influences which determined, the extent of the 
knee-jerk remained undiscovered, but, at times, they 
unexpectedly revealed themselves, and these discov- 
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the course of such experiments many of the more 


ordinary forms of reénforcement would reveal them- 
selves to us. 


Routine of Experiments.—Such a research was ac- 

rdingly undertaken. The experiments were made 
onthe writer. They extended from April Ist to 
April T4th inclusive. The condition of the knee- 
jerk was examined seven times a day, and twenty- 
five experiments were made at each examination. 
The hours chosen for the experiments were as fol- 
lows, viz.: 8.15 A. M., immediately upon rising; 
9.15 A. M., soon after breakfast; 1.15 P. M., just 
before lunch; 2.15 P. M., just after lunch; 6.15 P. 
M., just before dinner; 8.00 P. M., goon after 
dinner; and 11 P. M., just before going to bed. 
For various reasons it was mot always possible 
to make the experiments at exactly the schedule 
time, but it was seldom that the time of the 
experiment varied half an Hour from that given. 
The total number of examinations in this series was 
93, and the total number of experiments was 2,321. 
The many experiments which were made at other 
than the schedule times are not included in these 
figures. l 4 

In the case of each experiment, the hammer was 
so placed that, when it was hanging free, it just 
touched the skin over the middle of the ligament. It 
was then raised through an arc of 40° and allowed 
to rest on the catch. At the proper moment it was 


Throughout the period the subject led a regular life, gettin 
up and going to at his usual hours, doing his ordinary work 
and eating his accustomed fare. It is worth noting that no wine 
or beer was used during the period, but that & cup of coffee was 
taken with breakfast and dinner, and a cup of tea with lunch. 
The subject, as was his habit, smoked one or two cigars a day. 
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Common experience teaches that when one is well, 
there are three principal influences which lower the 
activity of the body: fatigue, hunger and depressing 
weather; while rest, a meal and invigorating 
weather increase the activity. One has also learned 
‘that even when the general condition is depressed by 
these influences it may be temporarily roused by any 
cause of mental excitement, and that when it isina 
vigorous state if may be temporarily lowered by 
drowsiness. | 

Substitute in the above statements knee-jerk for 
activity ot the body, and they will be equally true. 
These facts were illustrated. in our expériments by a 
diurnal decline of the knee-jerk, interrupted at meal 
time, and varied by changes in the weather, fatigue, 
and by causes of mental excitement. 


Explanation. of the chart, Fig. 8, which shows all 
the variations of the knee-jerk which occurred in the 
coursé of one day of this series of experiments.— 
Before studying the results of the experiments as 
a whole, the writer wishes to illustrate still more 
clearly the great number of variations to which the 
knee-jerk is subject in the course of a single day. 


The following chart shows the extent of the movement of the 
foot in millimetres in each experiment taken in the course of one 
day. All the experiments made at the time of one examination 
are grouped together under the es which show the time at 
which the examination was made. h dot represents a separate 
knee-jerk, and the connecting lines are given to enable the eye to 
more readily grasp the extent of the variations. The heavy hori- 
zontal lines show the average of all the experiments through which 
they are drawn. At the top of the table is given roughly the day’s 
journal, and in the body of the table are remarks accounting for 

-reénforcements, the causes of which were thought to have been 


recognized. ° 
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STUDY OF THE CHART.—At a glance one sees that, 
at whatever time the examination was made, 
the extent of the knee-jerk varied greatly in suc- 
ceeding experiments. He also notices that the 
average of the experiments made when the subject 
was just out of bed, and not thoroughly roused, 
was low; that in the examination made fif- 
teen minutes later, after the bath had been 
taken, it was higher; and that an hour later, 
immediately after breakfast, it was still higher. 
From this time on, however, the knee-jerk declined, 
‘being considerably lower before lunch, and though 
slightly higher just after lunch, being very much 
lower just before dinner. After dinner it recovered 
somewhat, but only to fall again, if but slightly, 
and at bed time it was very much less than it was 
just after breakfast, and even less than it was just 
after the bath taken before breakfast. 

To judge from this one day, then, there is a great 
difference in the extent of the knee-jerk, even in 
succeeding experiments, and a still greater differ- 
ence between experiments taken at different times 
in the day, the knee-jerk being greatest immediately 
after breakfast, and, in spite of the fact that each 
meal tends to increase it, being much lower at bed 
time, 

The discussion of the reénforcements which were 
observed during this day will be deferred until later 
in the paper. 

DIURNAL VARIATION OF THE Knex-JERK.—Is the 
diurnal variation of the knee-jerk seen on April 
6th a constant phenomenon? This question is 
answered by the following table of the averages, 
compiled from all the experiments which were taken 
in this series: | 


* 
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Explanation of the Tuble.—In the first column of the table is given 
the date of the experiments, and in the first line the hours of the 
day at which the examinations were made. Beneath the hours, 
on the same line with the dates, is arranged the average of all the 
experiments made in the seven examinations of the correspond- 
ing day. The table, therefore, enables one readily to compare the 
results of all the experiments made on each day and of all the ex- 
periments made at the same hour on different days. Atthe bottom 
of the table, under the hours, is given the average of all the 
experiments taken at the same hour on all the different days of 
the series. In addition to this, the table shows the average extent 
of the knee-jerk for each day; the number of examinations and 
experiments which were made-on each wee and the mean of the 
barometer and thermometer for each day. Finally, at the:bottom 
of the table, beneath these columns, is placed the average knee- 
jerk, as determined by all the experiments in the series, and the 
ihe barometer and thermometer for the two weeks under con- 
sideration. 


SUMMARY OF RESULTS oF EXAMINATIONS OF SERIES I. 
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A little study of the table tells one that the lowest 
averages were obtained in examinations taken at 
the beginning and_end of each day. Inasmuch, 
however, as the first examination was made when 
the subject was just out of bed and still half asleep, 
while all the rest were made after he had been thor- 
oughly roused, it would seem that the first exami- 
nation, though of great interest, could scarcely be 
compared to the rest. Of the six remaining exami- 
nations, the one taken immediately after breakfast 
has, usually, decidedly the largest average. There 
are exceptions to this rule, however; thus, on April 
ist the highest average was got at 1.15 P. M.; on 
April 3d at 3.30 P.M; on April Sth at 7.45 P.M; 
and on April 11th at 2.80 P. M. No cause suggests 
itself why an exception to the rule should have 
occurred on April ist, unless, indeed, some unusual 
excitement prevailed at the time of the examination. 
The same may be said of April 3d; this day was 
Sunday, however, and the change of hours and the 
absence of hard work in the morning may have 
influenced the result. On the thb of April, the dis- 
turbing cause was without doubt the weather. The 
barometer, which was low in the morning, as. can 
be seen by referring to the table of the day, rose, 
and the temperature fell as the day advanced. 
Later in the paper it will be shown that such changes 
are potent influences and always tend to increase 
the extent of the knee-jerk. With regard to April 
1ith, it can only be said that the journal reports that 
there was a seminal emission early in the morning. 
Whether this fact accounts for the depression of the 
averages early in the day cannot be definitely de- 
cided. In spite of the exceptions noted, it is just to 
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say that the knee-jerk is generally highest in the 
early part of the day. This conclusion corresponds 
with the feeling of the subject, who is usually most 
vigorous in the early part of the day, but who occa- 
sionally does not feel like active work until consider- 
ably later. f 

The last line of the table contains the averages 
derived from all the experiments taken at each of 
the regular examinations, arranged according to the 
hours at which the examinations were made. These 
averages corroborate what has been already stated, 
that there is a diurnal variation of the knee-jerk, 
that it is greatest in the morning, just after the 
first meal, and that it is lower at night. -This fall- 
ing off of the knee-jerk can be scarcely attributed to 
anything except a depression of the condition of the 
body as a whole dependent on weariness, and, as far 
as the writer can judge, it is proportional to the 
degree of fatigue, except when counteracted by 
some reénforcing influences. Although the knee- 
jerk tends to become less as the day goes on, one 
sees in the averages given at the bottom of the 
table, viz.: 25, 65, 48, 47, 30, 40, 27, that the decline 
is an interrupted one, and this brings us to the con- 
sideration of the effect of hunger. 


THE EFFECT oF MEALS ON THE KNEE-JERK.—It 
may be stated,. as a rule, that the knee-jerk is 
higher after each meal than before it. This rule, 
however, like every other, has its exceptions, and 
they are shown in the following table : 


Explanation of the Table.—In this table the aver- 
‘age knee-jerk, before and after each meal, is given, 
and in the columns following the difference between 
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these averages is placed under the sign +, if the 
knee-jerk was greater after the meal, and under the 
sign —, if it was greater before the meal. 


EFFECT oF MEALS UPON THE KNEE-JERK. 
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From the table, one learns that the knee-jerk was 
always greater after, than before, breakfast. As 
has been said, however, this comparison is scarcely 
just, because the subject was not fully awake at the 
time of the first examination. One also sees that 
the average was greater after than before lunch, 
on nine of the fourteen days studied; that on two 
more days, the 9th and 14th, there was only the dif- - 


NORMAL KNEE-JERK. 43 


ference of one mm. between the averages of the 
two examinations, and that on three days, the Ist, 
2d and 7th, the average was considerably greater 
before than after lunch. With regard to the effect 
of dinner, one observes that the average was greater 
after than before dinner on nine of the twelve days 
on which both examinations were made, that it was 
only two mm. greater before than after dinner 
on one of the remaining days, the 11th, and that it 
was 56 mm. and 6 mm. greater .before. than after 
dinner on, respectively, the Ist and the 4th. 

As everyone knows, the result of a hearty meal is 
to make one feel quiet and indisposed to work, while 
the effect of a moderate meal is to rest and invig- 
orate. If one has been working hard up to the 
moment of meal time, the tire is at first unnoticed, 
because the excitement still remains, and it is only 
after an interval of quiet that one becomes con- 
scious of the weariness. Inasmuch as the activity . 
of the mind has a great influence upon the extent 
of the knee-jerk, as will be shown hereafter, if is 
probable that the mental condition is in a great 
degree responsible for the exceptions which have 
been noted. An examination of the averages de- 
rived from all the experiments taken during the two 
weeks, before and after the three meals, is to be 
found at the bottom of the table, and it shows that 
the knee-jerk was, on the average, always greater 
after, than before, each of the three meals. It may 
be justly stated, therefore, that the effect of a meal 
is to increase the knee-jerk, but that this tendency 
is not so strong but that it is frequently overcome by 
counteracting influences. 

It may be well to note here that no wine or beer 
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was used with the meals, but that coffee was taken 
with breakfast and dinner, and tea with lunch. 


EFFECT OF MUSCULAR FATIGUE UPON THE KNEE- 
JERK.—*As has been shown, the knee-jerk, by its 
diurnal variations, illustrates ‘the gradual loss of 
vigor which the body, as a whole, suffers from morn- 
ing till bed time, and the temporary and partial re- 
coveries which it undergoes, as a result of the fresh 
supplies of nutriment and of rest which it obtains at 
each meal. 2 | 

Tlie phenomenon is still more markedly affected 
by the voluntary exercise of the muscles which are 
directly concerned in its production. A proof of 
this statement is offered in the experiments recorded ` 
in the following table : | 


Time of Exam. Extracts from Journal Average Knee-Jerk. 
Il. A.M :@¿ATter writing half Dour. s.ascasssseceusie sxc 71 mm. 
11.15 A. M..Aftér walking up and down stairs 15 min..28 mm. 

' 11.45 A. M..After talking earnestly....... er re 32 mm. 
1 P. M..After studying curves an hour............. 44 mm. 
210 P. M: Usb after lane y 2. uuu s T yuru sas 46 mm. 


Here one sees that the effect of walking up and 
down stairs for fifteen minutes was to decrease the 
average extent of the knee-jerk from 71 mm. to 
28mm. There can be no doubt, but that the change 
was the result of the exercise, for during the next 
two hours of quiet the average gradually increased, 
in spite of the fact that hunger and general fatigue 
must have’ tended to lower it. ‘Numerous illustra- 
tions of the decrease of the knee-jerk, as a result of 
the voluntary exercise of the muscles of the leg, 
have occurred in the course of our experiments ; 
thus, we have always found that the phenomenon 
was markedly decreased by a walk or ever a short 
stroll. This observation is of importance to the 
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- practicing physician, because it teaches him not to 
expect a vigorous knee-jerk from a patient who has 
walked a mile to his office. ` 

How far the lessening of the movement seen in 
such cases is due to fatigue of the muscles which 
extend the knee, and how far it is dependent on 
fatigue of the central nervous mechanisms, is a 
problem, the solution of which would require a special 
research, which we have as yet had no time to under- 
take. That the extent of the knee-jerk is intimately ` 
dependent on the activity’ of the spinal centers can- 
not be doubted, and this dependence probably ac- 
counts to a great extent for the diurnal variations 
which we have called attention to, but it is not at 
all clear that it 1s the wearying of the spinal centers 
which accounts for the low knee-jerk which is found 
to result from a walk. 


EFFECT or MENTAL F'ATIGUE.—In our experiments 
we find that the brain exerts an indirect, but never- 
theless very considerable, influence over the extent 
of the knee-jerk; as will be shown when we come 
to study the subject of reénforcements. It is rarely, 
if ever, that the mechanisms of the brain act singly, 
and consequently it is most difficult to trace the 
reénforcing influences to their proper source. Ap- 
parently, however, it is those centers which are the 
seat of the will, and of the emotions, rather than 
those by which we perform such forms of mental 
work as adding, memorizing and planning, that are 
chiefly concerned in reénforcing the knee-jerk. In 
our experiments we have not found that short 
periods of mental work have any effect on the ex- 
tent of the knee-jerk, and when the work extended 
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over long intervals the effects of hunger and of 
general fatigue disguised the results. 


UNUSUAL Menta Fatiaun.—Twice in the course 
of the experiments the subject spent too many hours 
in measuring and tabulating results, and the work, 
together with the depressing weather which prevailed 
at the time, caused unusual mental fatigue. -The 
weariness showed itself in a slight dizziness and 
an irritability which made him start at unexpected 
noises. During the experiments which were made at 
this time the peculiar sensation in the muscle, result- 
ing from the jerk produced by the blow, or from the 
sudden contraction of the muscle, a feeling which 
was ordinarily unnoticed became so acute and so 
disagreeable that toward the end of the examination 
it was hard for the subject to lie quietly. He had a 
strong desire to contract the muscles of the limb and 
foot of the side experimented upon, the feeling being 
comparable to that which one has in the muscles of 
the jaw after biting a piece of rubber hard. The 
more one thought of it the stronger became the 
temptation to move, until it seemed to the subject 
as if he were keeping quiet by a. positive act of the 
will. This nervous desire to contract many muscles 
of the limb was suggestive of a central rather than 
a peripheral excitability, and at first thought was 
referred to the spinal cord. The idea suggested itself 
that the brain was weary and was therefore unable 
to exert the inhibiting influence which many suppose 
it to have over the centres of the cord, and that these 
centres being partially freed from control, were un- 
usually active. The subject found, however, that by 
directing his thoughts away from the experiments 
and to other subjects, by compelling himself to give 
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his whole attention to plamning an apparatus, for 
instance, he could, after a little time, forget the 
irritating sensation. When the thoughts were thus 
engaged on other matters, it would seem that 
the spinal cord would be more free from cerebral 
control than when the mind was wholly interested 
in the knee-jerk, and yet the disagreeable sensa- 
tion and the exaggerated movements ceased, which 
proved the excitability to be in the brain rather 
than in the cord. It was never found during 
this research that it was possible to inhibit the 
extent of the knee-jerk by an act of the will, but 
the subject noticed again, and again that when the 
knee-jerk was being reénforced by unusual cerebral 
activity, especially if of an emotional character, the 
extent of the movement could be reduced by direct- 
ing the thoughts to some indifferent subject, for 
instance, by quietly concentrating the attention on 
the warmth of the skin of the hand. 

As far as the writer can judge, from his experi- 
ments, fatigue, whether bodily or mental, is accom- 
panied by a decrease of the knee-jerk, and the 
exceptions recorded above, when excessive mental 
weariness was found to increase the extent of the 
phenomenon, was due to the fact that the mind 
was in an irritable condition, and reénforced the 
knee-jerk. This matter will become clearer after a 
review of the ways in which the knee-jerk can b. 


reënforced. 


[Since the above was written the attention of the author has 
been called to a short article by Maximilian Sternberg, in the Cen- 
tralblatt für Physiologie May, 1887, in which the writer relates his 
experiments, and states his conclusion that an increase of the ten- 
don reflex is a sign of general fatigue, whether produced by long- 
continued physical or mental exertion, and explains the fact as 

ossibly resulting from the withdrawal of cerebral inhibition. 
his result is the opposite of that reached by the author of this 


$ 
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es The apparent contradiction, however, may be explained 
y the fact that Sternberg’s experiments dealt with cases of ex- 
treme fatigue, while those of the author were confined to a study | 
of an amount of fatigue such as would ordinarily occur in the 
course of aday. The whole subject of the effect of different kinds 
and of different degrees of fatigue on the knee-jerk, is worthy of 
further study. ] 

REENFORCEMENTS OF THE KNER-JERK.——As has 
been said, successive blows of the same force, 
delivered at like intervals, and on exactly the 
game part of the ligamentum patelle, called forth 
knee-jerks of different strengths. Since the stim- 
ulus was the same in each case, the causes of the 
variations must be sought within the individual. It 
immediately suggests itself, that it is possible that 
the irritability of the muscle is continually under- 
going change. When one, however, considers how 
equally a muscle which has been separated from the 
influence of the central nervous system, by division 
‘of its nerve, responds to like stimuli, he is forced to 
admit that the variations in the knee-jerk must 
result from changes originating outside of the 
muscle, and, most probably, in the central mech- 
anisms with which it is connected. If the knee- 
jerk be a reflex act, as many suppose, its variations 
may well be due to alterations in the activity of the 
reflex centers of the cord:; if it be a peripheral act, 
it may be that the variations are dependent on 
changes in the tension of the muscle, resulting from 
changes of activity of the centers of the spinal cord, 
which are thought to control its tonus. In fact, 
whatever the nature of the process resulting in 
the knee-jerk, one must look to the centers of the 
spinal cord as the source of the variations which 
have been noticed. What are the influences which 
determine the activity of these centers? It is wisest 
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to not try to answer this question, and to attack the | 
subject from another side. 

As has been said, it was not the object of our 
research to determine the causes of the reënforce- 
ment of the knee-jerk, but we soon found that we 
could not study the subject at all without taking 
this question into consideration. It is not too much 
to say, that every knee-jerk which one obtains, is 
the resultant of a vast number of reénforcing influ- 
ences, which are for the most part unrecognizable, 
but which occasionally reveal themselves, though 
singly, when some source of reénforcement is so 
active as to attract attention. 


REENFORCEMENT OAUSED BY IRRITATION OF THE 
SKIN.—For instance, @ sensory irritation, such as a 
prickling or itching of the skin, causes a marked re- 
enforcement. Thus, at the examination at 6.30 P. M., 
| Fig. 4. April 5th, the average knee-jerk was 
14 mm., and the reénforcement which 
resulted from a blow which chanced 
to be given at the moment when the 
ear itched was 63 mm. (Fig. 4.) 
Again, at the examination at 12 P. M., 
on April 12th, the average knee-jerk 
was 13mm., and itch- 
ing of theskin caused 
a group of reénforce- rire 
ments, viz: 37, 14, 26, 
25, (Fig. 5.) With 
o «regard to the extent 

ma of the reënforce- 
ments, one must remember that 
even when an irritant is con- 


April 5th. 6.30 P. #. 
NM. #, 
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tinuously applied, we recognize the sensation, not 
as constant, but as of varying intensity, and that 
Mitchell and Lewis found that the extent of the 
reénforcement depended upon the moment at which 
the blow was delivered. If the blow falls at the 
moment that the reénforcing influence is at its 
height, the resulting movement is more marked than 
if the knee-jerk is called out a little earlier, or a 
little later. Thus, in the second example given, the 
skin was itching all the time, but the intensity of 
the sensation was much greater at one moment than 
at another, and the reénforced knee-jerks show a 
similar difference. The above examples illustrate a 
fact -which was demonstrated many times in the 
course of our experiments. It was noticed, again 
and again, that not only such a positive source of 
irritation to the skin, but anything causing discom- 
fort, as, for instance, a crease in the clothing, or 
an uncomfortable position, was sufficient to increase 
the extent of the knee-jerk. These observations 
corroborate the results of Mitchell and Lewis; who 
found that painful impressions brought to the skin, 
as heat, cold, the electric wire brush, etc., were 
capable of reénforcing the knee-jerk. 


REENFORCEMENTS PRODUCED BY VOLUNTARY ACTIONS. 
Mitchell and Lewis also found that any voluntary 
movement, however slight, tended to reénforce the 
knee-jerk, and in our experiments we saw this fact 
` illustrated over and over again. Thus at the exam- 
ination at 6.15 P. M., on April 11th, the average 
. knee-jerk was 27 mm., and the movement which 
resulted from a blow which chanced to fall at the 
moment the subject was swallowing, was 50 mm. 
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eu ee , (Hig. 6.) Again, at the examination 
AM at 6.15 P. M., on April Sth, the aver- 
ó age knee-jerk was 44 mm., and the 
knee-jerkg which Fig. 7, 
sid were called out im- EL 
30 ro mediately after ther’ | | 
regular experiments Relnforced by talking p} 
i and which were re- 380 it 


enforced by talking, 
f measured 71, 75, 86, | . | 
82 and 74 mm. (Fig. 7.) As has 60 

been said, to get the full effect of the | 
reénforcement, the blow must be de- WH | 
livered at just the right moment * | ia 
after the reénforcing act. When ,, 
this was done, such active reénforc- 

ing acts, as clenching the hands or * 

teeth, enormously increased the ;,, a 
movement. (See fig. 4.) 
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REËNFORCEMENTS Propuets BY EXCITING THE AT- 
THENTION.—AJI] these reénforcing influences were of 
interest to us chiefly because of our wish to avoid 
them, and our desire to see blows of the same force 
call forth knee-jerks of the same extent. When 
the subject was lying entirely quiet, with closed 
eyes, in what he felt to be an absolutely com- 
fortable position, the knee-jerks continued to be 
of variable extent. A cause for some of these 
variations was, however, soon discovered. Dur- 
ing the examination at 6.15 P. M., April 2d, a child 
in the next room began to cry, but was immediately 
quieted; in a few moments the child began to cry 
again and was again quickly quieted. The average 
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knee-jerk at this examination was 23 mm., and the 
movement which occurred while the child was crying 
Fig. 8. were 47 mm. and 46 mm. (Fig. 8.) 

April ond, 0.18 P.u. Lhe subject of the experiments was 
in nọ way interested in the child 
and was not conscious of making the 
slightest movement while it was 
Crying. 

Three explanations of the reën- 
forcement suggested themselves: 
One, that the subject had, without 
knowing it, made a voluntary move- 
ment; another, that the sound had 
acted like other forms of sensory stimulation, which 
have been found to reénforce, and, finally, that it 
was possible that the cerebral processes, which 
accompany the turning of the attention into new 
channels had, in some way, influenced the action 
of the distant centres in the cord which control the 
extent of the knee-jerk. 

When the attention of the subject had once been 
turned to studying the action of his mind, he began 
to recognize that the activity of his thoughts was 
not without an influence on the extent of the knee- 
jerk. It was soon noticed that noises which were 
not loud, and which could be only very weak sensory 
irritants, if of a kind to attract the attention, in- 
creased the extent of the phenomenon, while much 
louder sounds, if devoid of interest, had no appre- 
ciable effect. Thus, during the examination at 8 
P. M., April 12, when the average knee-jerk was 29 
mm., some one was heard coming up stairs, and the 
knee-jerks, which happened to be taken at the time, 
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Fig. 9. 
April 12th, 8.00 P. M. 


were 71 mm. and 60mm. (Fig. 9.) 
At the same time, the rattling by 
of carts, an accustomed sound, and 
one devoid of interest, had no ap- 
preciable effect. It was soon found 
that if the subject were spoken to, 
if a knock came at the door, or if 
in any other way the attention of 
the subject were attracted at the 
moment that the blow was struck, 
the knee-jerk was markedly in- 

creased. ` l 





` 


EFFECT OF CEREBRAL INACTIVITY AND OF SLEEP. 
If the sudden awakening of the attention was 
capable of increasing the knee-jerk it might seem as 
if a quieting down of cerebral activity would produce 
the opposite effect, and this appeared to be the case. 
Not infrequently the average of the experiments at 
the beginning of an examination, when the mind of © 
the subject, who had perhaps just stopped working, 
was in an active state, was considerably higher than 
the average of the experiments which were made 
toward the close of the examination, when quiet, or 
even a condition closely resembling sleep, had crept 
on. It is, perhaps, worth noting that the subject has 
always had the faculty of going to sleep at short 
notice, and that the jars caused by the regular blows 
of the hammer ceased to attract his attention after a 
few hundred experiments had been. made upon him. 
The effect of the quieting down of the cerebral mech- 
anisms was illustrated in the examination at 8.15 
P. M., April 2, when the average of the first fifteen 
experiments was 41 mm. and the average of the next 

. D 
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ten experiments was 19 mm. The 
next two. blows were struck just after 
the subject had been spoken to, and 
the knee-jerks were 48 mm. and 
40 mm. (See Fig. 10; see, also, 
Fig 9 and Fig. 6.) 


= EFFECT OF DIFFERENT FORMS OF 
‘CEREBRAL ACTIVITY.—The experi- 
ments which we made with refer- 
ence tothe effect of different forms of 
cerebral activity were far too few to 
offer a basis for positive conclusions, 
bul it seemed to us that it was the emotional forms 
of activity which had the greatest influence on the 
process. Thus, in the case of mental arithmetic, the 
simple act of multiplying two numbers, even if they . 
were difficult, did not seem to affect the knee-jerk 
especially, unless the endeavor was made to obtain 
the result as quickly as possible and the subject were 
excited by the attempt. The question is worthy of 
an especial research. One great difficulty in such a 
research arises from the fact that the experimentor 
cannot time the blow so as to get the knee-jerk at 
the moment when the mind of the subject is most 
actively employed. It is possible that such experi- 
ments might be combined with plethysmographic ex- 
periments to advantage. 





EFFECT oF MULTIPLICATION.—At the examination 
at 1.15 P. M., April 4th, we tried the effect of 
multiplication. The average knee-jerk at the time 
was 20 mm., while the average during the period 
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himself Browning’s stirring poem— 
«How they Brought the Good News 
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when the. subject was rapidly 
multiplying, was 32 mm. (Fig. 


REENFOROEMENT CAUSED BY 
Exciting MENTAL Work.—A 
good example of the effect of 
exciting mental work is to be 
found in the results of the ex- 
amination at 1.80 P. M., April 
5th, when the subjet repeated to 


Fig. 12. 


April Sta, 7.80 P. B. 
M. Bosal} a stirring process 


from Ghent to Aix.” The average 
knee-jerk during the preceding quiet 
had been 27 mm., and the average 
taken while the poem was being re- 
called to memory was 64 mm. (Fig. 
12.) In such a case as this, one can- æ 3 
not help thinking that the muscles of 
the larynx may have been called into 
play, and that the rhythm of the res- 
piration may have been altered. The 
subject was not conscious of making 
any attempt at phonation, but it did 
seem to him that his breathing had 
been longer and deeper. L. i 
Errect or RESPIRATION ON THE KNER-JERK.— 
It is interesting to consider, in this connection, 
the effect of the respiration on the knee-jerk. A 
few experiments were made with reference to this 
point, the respiration and the knee-jerk both being 
recorded on the same moving surface. It was not 
found in these experiments, however, that the res- 
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piration had any effect upon the phenomenon. It 
seemed to make no difference whether the blow fell 
at the beginning, middle or end of inspiration, or at 
the beginning, middle or end of expiration. In fact, 
as far as these experiments gave information, the 
regular acts of respiration do not reénforce the 
knee-jerk. 


RENEFORCEMENT PRODUCED BY ASPHIx14.(?)—The 
following experiments show that the knee-jerk is 
not altered by slight changes in the respiratory 
rhythm, but that it is increased by violent respiratory 
movements, or the causes which produce them. 
In the examination made at 8.30 P. M., April 8th, 
the average knee-jerk was 51 mm. The following 
experiments were made fifteen minutes later, and 
in just the same way, except that the blows were 
delivered at intervals of ten, instead cf fifteen sec- 
_ onds, the usual rate. The figures show, as in all 
other cases, the extent of the movements of the foot, 
resulting from the knee-jerk, in millimetres. 

During quiet—35, 29, 55—-a deep inspiration is 
taken, and the breath is held for seventy seconds— 
41, 44, 45, 49, 55, 72, 100—breathe again, and at first 
very hard—72, 57, 61, 42, 41, 52, 44, 32—-another 
deep inspiration taken, and held seventy seconds— 
56, 58, 67, 70, 78, 79, 89—breathe again, and heavily 
—80, 59, 64, 56, 41, 30. 

The first time the breath was held, more than 
forty seconds elapsed before a material increase in 
the extent of the knee-jerk was seen, but during the 
next thirty seconds, when the endeavor to keep from 
breathing had -become painful, the increase in the 
knee-jerk was very marked. As soon as the subject 


t 
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began to breathe again the irritation began to pass 
off, and the movement to become less, and in about 
forty seconds it had got back’ to its normal average. 

When the breath was held the second time, the 
increase im the knee-jerk came much sooner, and as 
in the first case, the extent of the movement in- 
creased as the feeling of oppression increased. As 
‘In the previous case, it required about forty seconds 
after breathing had begun again, for the knee-jerk 
to get back to its normal amount. 

How far the increase in the phenomenon seen in 
these experiments was due to the pain, and how far 
to the effects of temporary asphixia upon the central 
nervous system, is difficult to say. 

Similar results were got: when the breath was, 
as far as possible, expelled and kept out. During 
quiet—52, 41, 47, 46, 41—-breath expelled and kept 
out—65, 80, 85, 99—breathe again-—-72, 80, 60, 69, 
63, 67, 44. This was a much more painful experi- 
ment, and the effect of the lack of air was percepti- 
ble almost at once in the increase of the knee-jerk. 
At the end of forty seconds the pain was so. intense 
- as to bring tears to the eyes, and even after the 
breath was taken again, the painful feeling referred 
to the lower part of the chest lasted for some time. 
It is noticeable that in this case the knee-jerk 
returned to the normal more slowly than in the 
previous experiments. 

These experiments are recorded here not because 
any definite conclusion can be drawn from them 
alone, but because they are suggestive, and because 
they illustrate one more of the many sources of 
reënforcement of the knee-jerk. Whether they 
should be grouped with reënforcements which result 
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from painful sensory impressions, from voluntary 
actions, from emotional activity, or from functional 
disturbance of the spinal centers, is hard to say, 
since all these causes seemed to take part in pro- 
ducing the result. 


REENFORCEMENT OF THE KNEE-JERK CAUSED BY 
Music.—Perhaps the most interesting of all the 
forms of reénforcement attributable to cerebral ac- 
tion, which we saw, was that produced by music. 
Not all forms of music have this power, however, 
and, as far as we have been able to judge, it is 
confined to such as are capable of exciting an emo- 
tional interest. For instance,’ the writer can state 
that “Beautiful Spring,” when played by a hand- 
organ, has little or no effect upon his knee-jerk, 
although a good military band, when playing a 
stirring march, is able to cause a very decided 
reénforcement. 

One day during the experiments a procession 
passed the end of the street, a short distance away, 
and the effect of the music was very evident. The 
twenty-five experiments of the examination which 
had just been made had shown the average knee-jerk ` 
to be 82 mm. At the approach of the ‘procession the 
subject resumed his place on the apparatus, but the 
first blow was not struck until the first band was 
passing the end of the street—60, 71, 74, 70, 60, 55— 
another band immediately followed, and it began to 
play “My Maryland” just before it reached the 
street—62, 76, 76, 74, 71, 66, 59, 64, 59—this was 
followed by a drum corps—48, 56, 61, 55, 53, 49, 52—- 
and then the music died away in the distance and 
only the ordinary street sounds remained—40, 45, 37, 
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80, 39, 53, 37, 29. The increase and decline of the 
knee-jerk.as the music approached and died away, 
and the difference in the effect of the bands, the 
drum corps and the street sounds, is very interesting. 
The fact that the character of the music determined 
its power to reénforce the knee-jerk was still more 
clearly illustrated in an experiment made on April 6. 
The average knee-jerk at 8 P. M. was 32 mm. and 
the average knee-jerk at 11 P. M. was 29 mm. It is 
fair to assume that at 10.30 P. M., the time of the 
experiment, the average knee-jerk during quiet would 
not have been far from 30 mm. The music used in 
this experiment was a good piano in a neighboring 
room, played by askillful pianist. While Beethoven’s 
«Funeral March” was being played the knee-jerks 
were, viz.: 82, 104, 96, 105, 104, 99, 108, 95, 106, 118, 
117, 90, 113, 119, 97, 100, 124, 108, 112, and the aver- 
age was 105. This was followed by an interval of 
quiet, during which the knee-jerks fell off—83, 90, 
90, 66, 82, 59, 75, 50; average, 74. Then Chopin’s 
«Raindrop Prelude” was played, and to our delight, 
when we came to read the results we found that the 
extent of the knee-jerk had varied with the character 
of the music in the most remarkable manner. Thus, 
during the soft music, when the raindrops are sup- 
posed to be falling, the knee-jerk was 52, 63, 47, 50, 


55; as the music changed and the deeper passages ;/ 
began to make themselves felt, it was 66, 78, 58, 78,’ 


70, 86, 77, 87; as the music subsided and became 
softer the measurements were 66, 48, 59, 62, 71, 68, 
54; as the more thrilling passages succeeded 79, 86, 
86 was measured, and finally, as the varied but softer 
parts came again, the knee-jerk was 58, 57, 79, 67, 47. 
As has been said, the average of the knee-jerk during 
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the week, he was able to forget the blows of the 
hammer and to think only of the music. 


REENFORCEMENTS PRODUCED By EXCITING DREAMS. 
The fact that the amount of the knee jerk is largely 
dependent on the activity of the-cerebral centers, 
which are the seat of the emotions, has received 
another and curious illustration in the course of our 
experiments. As has been said, the subject, when 
tired, not infrequently dozed off toward the end of 
an examination, or, at least, so far lost consciousness 
that he became no longer responsible for his thoughts. 
Thus, it not infrequently happened that he pictured 
himself as kicking a football, or straining to lift a 
heavy weight, or steadying himself to aim a pistol, 
or as performing some other vigorous action, and if, 
as was not seldom the case, the blow on the ligamen- 
tum patelle was struck at such a moment, he was 
recalled to himself by the unusual violence of the re- 
sulting knee-jerk. This was not a single experience, 
but happened many times, so that the subject had no 
doubt of the correctness of the observation. 

Even during sleep, then, cerebral’ activity is mak- 
ing itself felt throughout the body. This fact scarcely 
needed a proof, for every one has noticed the running 
movements of sleeping dogs, etc. It is interesting 
in this connection, however, because evidence thus 
obtained is much more trustworthy than any which 
could be gained during waking hours, when the sub- 
ject might be thought unintentionally to help to bring 
about the results. 


INFLUENCE OF THE WEATHER UPON THE KNEE-JERK. 
—In the course of the experiments the subject noticed 
that his general condition and his knee-jerk were be- 
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coming less vigorous and attributed the change to 
the fact that the weather was becoming warmer. 
The first warm spring days give most men a feeling 
of lassitude, and the subject knew that he was no 
exception totherule. One’s sensations are unreliable 
data, unless corroborated by more substantial evi- 
dence, and it seemed worth while to compare the 
recorded variations of the knee-jerk with the varia- 
tions of the temperature during the two weeks. The 
U. 8. A. weather observations were accordingly 


Fig. 14. consulted, and it was 
Ace 3892 found that, in gen- 
ee eee eral, as the temper- 








ature increased the 
knee-jerk became less. 
The ‘correspondence 
was not so close, how- 
ever, but that it was 
evident that other in- 
fluences were at work, 
and it occurred to the 
writer that the barom- 
etric changes of the 
atmosphere might be 
of importance in 
this connection. How 
greatly the extent of 
the knee-jerk is in- 
fluenced by thermorn- 
etric and barometric 
changes can be best 
understood by study 
of Fig. 14. 


I on .—At the head of the chart is written the dates on 
which the experiments were made, and at the left side the 
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Farenheit thermometer scale from $0°-70,° a scale of milli- 
metres, to show the extent of the knee-jerk, and the barometer 
scale from 290-31 inches. The curve opposite the thermometers 
scale shows the variations of the temperature, each of the dots 
connected by the lines giving the mean temperature for the corres- 
ponding day. The curve opposite the millimetre scale shows the 
variations of the knee-jerk, each dot representing the average of 
all the experiments taken on the corresponding day. Similarly the 
curve opposite the barometer scale records the variations of the 
barometer, each dot giving the mean of the barometer for the cor- 
responding day. 


STUDY oF THE DrAGRAM.—The correspondence be- 
tween the temperature and the knee-jerk curves is 
not very accurate, but one sees that on the 4th and 
11th, when the temperature was high, the knee-jerk 
was low, while on the Ist, 7th and 14th, when the 
thermometer was much lower, the knee-jerk was 
considerably higher. In general, then, as the tem- 
perature rises, the knee-jerk becomes less, and as 
the temperature falls, the knee-jerk becomes larger. 


If now one compares the knee-jerk and barometer 
curves, he finds the agreement to be much closer. 
The barometer fell, roughly speaking, from the Ist 
to the 4th, so did the knee-jerk; the barometer rose 
from the 4th to the 8th, so did the knee-jerk; the 
barometer fell from the 8th to the 11th, so did the 
knee-jerk ; the barometer rose from the 1ith to the 
18th, so did the knee-jerk ; and finally, the barom- - 
eter fell from the 18th to the 14th, and so did the 
knee-jerk., In general, then, it may be said that as 
the barometer rises and falls the knee-jerk rises and 
falls. : | 


A more careful examination, however, shows that 
though this general correspondence existed, the -two 
did not agree in the extent of their variations, nor 
did they vary in just the same way.from day to day. 
Thus the knee-jerk fell markedly from the Ist to 
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the 4th, and the barometer fell only a little; 
‚moreover, the barometer rose from the 2d to the 
3d, while the knee-jerk was stationary. Again, 
one sees that the knee-jerk fell off from the 7th 
to the 8th, although the barometer was siill rising. 
Thèse differences can only be understood by simul- 
taneously comparing the three curves, and remem- 
bering that a rise of temperature or a fall of the | 
barometer tends to depress the knee-jerk, while a 
fall of temperature or a rise of the barometer 
tends to elevate the knee-jerk curve. 

From the Ist to the 2d the temperature rose 
and the barometer fell, and both of these influences 
acted to lessen the movement; from the 2d to 
the 8d the temperature continued to rise and the 
barometer rose, and the counteracting influences 
caused the knee-jerk to remain stationary ; from 
the 8d to the 4th the temperature robe and the 
barometer fell, and the knee-jerk curve consequently 
` fell very low; from the 4th to the th the tem- 
perature fell markedly and the barometer rose a 
little, and the knee-jerk began to recover; from the 
5th to the 7th the barometer rose markedly, and the 
slight rise of temperature which occurred, not being 
‘ sufficient to counteract its influence, the knee-jerk ` 
curve rose ; from the 7th to the 8th the continually in- 
creasing temperature began to make itself felt, so 
that the process became less active, in spite of the 
fact that the barometer continued to rise; from the 
8th to the 11th both the temperature rose and 
the barometer fell, so that the knee-jerk was greatly 
depressed; from the llth to the 18th the temper- 
attire fell and the barometer rose, and both influ- 
ences assisted to restore the knee-jerk; from the 
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13th to the 14th, however, the barometer began to 
fall again, and the temperature being nearly sta-. 
tionary, the knee-jerk was again depressed. 

These curves show most clearly that the knee-jerk 
is closely dependent on changes in the weather, but, 
inasmuch as we are something more than weather- 
gauges, the variation is qualitative rather than 
quantitative. The fact that other influences are at 
work is shown in the course of the curve of the 
knee-jerk, when looked at as a whole. Thus one 
observes that the general condition of the subject, 
when looked at from this standpoint, was falling off 
during the two weeks, in spite of the fact that the 
barometer was, on the whole, rising: moreover, this 
depression of the knee-jerk would seem to be greater 
than the rise of température, which occurred during 
this time, could account for. The fact is easily 
explained; the work involved in the research and 
in the study of the records gained in the experi- 
ments was not small, and the fatigue which the sub- 
ject felt at the end of the fortnight was an un- 
doubted element in causing the marked falling off of 
the knee-jerk. 

It is no new discovery that the general condition 
of man is greatly influenced by changes of the 
weather, but a demonstration of the fact is neverthe- 
less valuable and may perhaps drive home the lesson 
already learned by Py en and surgeons in their 
practice. 

It naturally suggests itself that what we call the 
weather is composed of other conditions beside those 
recorded by the thermometer and the barometer, and 
that the direction of the wind, the degree of humidity 
' of the air and the electric potential of the atmosphere 
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may well have an influence upon man. There can 
be no doubt. but that the degree of the humidity of 
the atmosphere influences us greatly by determining 
the evaporation of the perspiration from the skin, 
but that we are influenced by the electrical condition 
of the atmosphere is by no means as certain. One 
knows so little concerning the electrical changes of 
the air that the subject is always an attractive theme 
for speculation, and one is in the habit of holding it 
responsible, in a vague sort of way, for many peculiar 
feelings which he cannot otherwise explain. The 
idea is a popular one and even finds its way into the 
novel of the day. Thus, one reads: “I hastened to 
do as I was asked, the more readily as, what with 
fear and horror, and the electric tension of the night, 
I was myself restless and disposed for action.” ! 

Plate II was constructed to enable one to readily 
compare the variations of the knee-jerk with the 
changes which all the different components of the 
weather underwent at the same time. 

The study of the electrical condition of the atmos- 
phere is a difficult one and requires the use of special 
appliances. The writer could, therefore, scarcely 
have gained any information on this point had it not 
been for the kindness of Mr. Park Morrill, who was 
making a special study of this subject near by, at the 
Johns Hopkins University. The curve of the electric 
potential of the atmosphere given in the chart is based 
on Mr. Morrill’s figures, which state in volts the elec- 
tric potential of the air as compared with that of the 


earth, regarded as 0. 


Explanation of Plate I7.—On the first line, at the top, are given 
the dates, and beneath them the hours of the day, from 7 A. M. to 


11 P. M. = 


! The Merry Men, by R. L. Stevenson. 
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The first curve of the chart shows the diurnal variations of the 
knee-jerk as determined by seven examinations. The average of 
all the experiments made at each examination is represented by a 
dot, placed at the proper height with reference to the millimetré 
scale, at the left side of the chart, and under the day and hour at 
which the examination was made. The lines connecting the dots 
enable the eye to readily follow the variations of the knee-jerk 
during each day. The larger dots represent examinations which 
were made directly after a meal. 

On the base line of this knee-jerk chart is recorded the direction 
of the wind in the morning, afternoon and evening of each day. 

Below are arranged, in order, the curves which show the vari- 
ations of the barometer, the thermometer, the electric potential of 
the air, and the relative humidity of the atmosphere. Each dot in 
each of these curves represents a separate observation, and is 

laced at a height corresponding to the scale at the side of the 

atter, and under the hour at which the observation was made. 

The heavy cross lines show the average knee-jerk for each day, 
and the mean of the barometer, of the thermometer, and of the 
electric potential of the air for April, as determined by the obser- 
vations of a number of years. 

STUDY OF PLATE II.—It seems to the writer that 
this chart is of great value from the negative evi- 
dence which it offers: It shows that a change in 
the direction of the wind, a change in the electric 
potential of the atmosphere, and slight changes in 
' the relative humidity of the air, are without visible 
influence upon the knee-jerk, and, presumably, upon 
the central nervous system. It also calls the atten- 
tion to the fact that the variations of the barometer 
and the thermometer, though of the greatest import- 
ance in determining the height of the daily average 
of the kneé-jerk, are secondary to hunger and fa- 


tigue in their effect upon its hourly variations. 


Summary OF RESULTS OF EXPERIMENTS OF SERIES 
I.—The extent of the normal knee-jerk is continually 
undergoing change. So great are the variations, 
even when the subject is at rest, that a correct idea 
of the activity of the process can be gained only by 
averaging the results of twenty or more experiments. 
The average knee-jerk varies in amount at different 


68 LOMBARD: 


times: of day, being as a rule greatest in the morn- 
ing, soon after breakfast, and being very much less 
at night. The decline which occurs as the day ad- 
vances is very irregular, but, in general, the knee- 
_jerk is larger after each meal. Finally, the extent 
of the knee-jerk may differ greatly on different days. 
The causes of these variations of the knee-jerk are 
not.only alterations in the muscles and nerves in- 
volved in the process, but, to a still greater degree, 
changes in the activity of the central nervous sys- 
tem, either asa whole or in part. Thus fatigue, 
hunger, enervating. weather and sleep, conditions 
which decrease the activity of the whole central 
nervous system, decrease the average knee-jerk, 
while rest, nourishment, invigorating weather, and 
wakefulness, influences which increase the activity 
of the central nervous system, increase the average 
knee-jerk. These influences account for the diurnal 
variations of the knee-jerk, while the multitude of 
changes that are seen to occur within short intervals 
of time are due to temporary alterations in the ac- 
tivity of certain parts of the brain and cord. Thus 
voluntary movements and strong emotions, when 
synchronous with the blow, are found to increase the 
movement; and this is noticed even during sleep 
when the dreams are vivid. Similarly, sensory irri- 
tations, even when not strong enough to produce 
visible reflex actions, may markedly reinforce the 
knee-jerk, but whether on account of their effect 
upon the brain, or upon the spinal cord, must be 
proved by future experiments. 
Inasmuch as the normal respiratory movements 
and quiet thought were not seen to influence the pro- 
cess, it seems probable that the action of the many 
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mechanisms of the central nervous system, except 
when very strong, is not accompanied by the devel- 
opment of reénforcing influences; this is far from 
certain, however, and, inasmuch as the origin of but 
few of the more delicate reénforcing influences were 
discovered, this interesting question must be left 
open to future study. 
_ In general, then, it may be said that the knee-jerk 
is increased and diminished by whatever increases 
and diminishes the activity of the central nervous 
system as a whole, and that it is even more notice- 
ably altered by temporary changes.in the activity of 
certain mechanisms of the spinal cord and brain. 

In the experiments described in this paper it was 
found that the movements of the foot, caused by 
knee-jerks that were produced by the usual blow, 
+. €., when the hammer fell through an are of 40°, 
varied from 0 millimetres to 130 millimetres. Still 
greater movements would undoubtedly have been 
seen had vigorous réenforcements occurred at the 
time when the average knee-jerk was. higher. The 
average movement gained from the results of the 
2,320 experiments of this series was forty milli- 
metres. -The least blow which was seen to produce 
a movement of the foot was obtained by letting the 
‘hammer fall through an arc of 20°, ` 


Toe RESULTS OF EXPERIMENTS OF SERIES II. 


The results of the experiments of Series I were so 
remarkable that it seemed to the writer. that he 
ought not to publish them without assuring himself 
of their correctness. He accordingly undertook a 
-second series of experiments, which extended like 
the first over two weeks, and which differed from ` 

6 ; 
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them only in this: that nine instead of seven exami- 
nations were made on each day. The two extra 
examinations were made, the one between eleven 
and twelve o’clock in the morning, the other, be- 
tween four and five o’clock in the afternoon. These 
experiments were made with all the care that was 
given to the previous series, but it seems unnecessary 
to publish the results in detail. Suffice it to say that. 
the conclusions reached in the second. series of ex- 
periments corroborated those which were obtained in 
the first series in every particular. There were the 
same extraordinary variations in the extent of the 
knee-jerks produced at intervals of only a few sec- 
onds. The average knee-jerk was found to be high- 
est soon after breakfast, and to be low at night, and 
it was seen to be higher after than before each meal. 
The extra examinations, made in the middle of the 
forenoon and afternoon, showed, moreover, that the 
average knee-jerk gradually fell throughout the fore- 
noon and throughout the afternoon, unless some un- 
usual counteracting influence prevailed. It was also 
found that the average knee-jerk changed from day 
to day, but the variations in the weather during this 
period were so slight that the other influences which 
determine the general condition of the individual 
were most active in determining the amount of the 
average knee-jerk. The average movement gained 
from the 3,156 experiments of this series was 33 
millimetres. Finally, all the sources of reénforce- 
ment which were noticed during the first series were 
found to be active during the second. | 
As a proof of these statements the author appends 
a table which gives a summary of the results gained 
in Series II, the table being made on the same plan 
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as the table on page 39, which gives the summary of 
the results of Series I. f : 


SUMMARY OF RESULTS OF EXAMINATIONS ‘OF SERIES Il. 
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DERMAL SENSITIVENESS TO GRADUAL PRES- 
SURE CHANGES. 


BY G. STANLEY HALL AND YUZERO MOTORBA, 
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Stallbaum, ed. IV, p. 160. 

Fontana observed that when a very slight pressure 
was applied directly to an excised motor nerve it 
might be made to increase so gradually as to crush 
the nerve without causing its muscle to contract. 
Afanasieff and Rosenthal found also that temperature 
might be increased and decreased so gradually as to 
kill a motor nerve trunk without stimulating it. Rit- 
ter and others since have found that the electric cur- 
rent has no effect if the density of the current is made 
to vary slowly enough. Heinzman! undertook a 
more serious experimental solution of the question 
whether a thermal stimulus could increase so gradu- 
ally as to be unobserved by the sensory nerves so 
that death would finally supervene without any 
movement of either resistance or escape on the part 
of the animal. Frogs were heated (a) locally with 


a leg in water gradually warmed, and (6) totally by 


sitting on a cork floating in a cylinder of water, 
though it was much harder to boil intact and normal 
than brained or reflex frogs without sensation 
enough to cause motion. Their sensory seemed to 





Weber die Wirkung sehr allmdliger Aenderungen thermischer 
Reitze auf die Em pen gris Archiv für die gesammte 
Physiologie. Bd. VI (1872) 8. 222 
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Sto motor nerves in this respect. Fratscher! 
: i these experiments, heating very gradually, 


Of a tube communicating with the large vase of water 
in which the animals were exposed, and found he 
could even induce rigor mortis in normal frogs by 
immersing only a small portion of the body in the 
fluid. Acid and alkali stimuli he found might also 
be applied so gradually as to kill the tissues without 
stimulating movement. The researches of W. T. 
Sedgwick,* to whose discussion of the topic the 
reader is referred, seem to show conclusively that in 
the case. of heat this cannot be due to a diminished 
irritability of the spinal cord by reason of the heat 
carried into it by the blood, and that organs with a 
basis of protoplasm cannot so far reverse its laws as 
to completely lose functional power with no pre- 
liminary phase of increased activity. 

Quite apart, however, from the question of pain- 
less death in such cases the problem of the gradual 
differentiation of sensation, though so litle explored, 
abounds in practical and theoretical implications of 
great interest, and a series of determinations was be- 
gun here in 1884 upon the pressure-sense according 
to the following method: A balance, devised and 
made expressly for this purpose, consisted of a solid 
iron base and a strong brass beam seventy-two 
centimetres long, hung on a steel edge and sensitive 
enough to be far beyond the limit of differential 
perception with the initial weights used. Along the 


whole length of the beam runs an edged iron plate, 
i 





1Weber continuirliche und a më Nervenreizung; Jenaische 
Zeitschrift. N. F. I. 1. (1875) 8. 130. 

3On the variation of reflex excitability in the frog induced by 
changes of temperature. Studies from the Biological Laboratory 
of the Johns Hopkins University; 1882. Page 385. 
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made very true, to serve as the track for a truck, 
from which was suspended a little platform to carry 
weights. To this was attached a long horizontal 
band running about the drum of a kymograph, 
which we used as a motor on account of its ap- 
proximately uniform rate of motion, changes in the 
latter being found, by careful measurement, so 
‘small within the times we used that they could be 
disregarded. The contact of the knife edge, on 
which the balance was pivoted, with its support, the 
center of the pivots of the wheels on the truck, and 
the application of the force by means of the band, 
were all on the same level, and by this means the 
effects of traction on the free oscillation of the bal- 
ance were so slight that sudden reversals of the 
direction of motion, which could be brought about 
instantly at any time by a key described in a pre- 
= vious communication [Mind, No. XL., page 657], . 
did not sensibly affect it. The car, which, after 
careful experiments with flowing sand (which sug- 
gests how irregular the best hour-glasses:-must have 
been), was found to be much more reliable, may 
thus travel along the entire length of the beam, and 
bearing any weight placed on its platform, at any 
rate in which the drum can be set in motion, and a 
pointer which it carries may be made to pass over 
the divisioris of the millimetre-scale on the track to 
the beat of a metronome. Certain suitable veloci- 
ties and weights with the rate of increment of 
pressure per second were carefully predetermined. ` 
Under one end of the beam was a metalic button, 
any size of which-could be used, which was covered 
with rubber to eliminate temperature sensations— 
a matter which, where the contact of such an 
arrangement. is for so long times, must be con- 
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stantly regarded—by which the pressure was applied 
to the skin, and on the other end of the beam was 
a small table with fixed positions for counter- 
weights, by which, together with the position of 
the car, which could be started at its full velocity 
at once, the amount of initial pressure was determ- 
ined. To minimize oscillations the counterweight 
was removed by means of a cam. 

The mode of making observations upon the volar 
tip of the index finger, e. g., is as follows: The arm 
is rested on a comfortable support, the hand turned 
upward and the eyes closed. A special receptacle is 
made to fit the whole surface of the nail into which 
it is laid just under the button, which is brought 
down to within a millimetre of it by a screw sup- 
porting the other overweighted end of, the beam. 
Ata signal the counterweight is lifted by the cam, 
and after a fixed interval of from one to four sec- 
onds, during which all oscillations, if there be any, 
has ceased, by a turn of the key the car begins to 
move without noise or jar, and the differentiation 
begins, while the time, involving the amount of in- 
crease or decrease of weight, is recorded by a met- 
ronome till the percipient decides whether the 
weight is increasing or decreasing and signals to 
stop the apparatus, and says plus or minus accord- 
ingly. The wrong judgments by all observers 
throughout were found to be so very rare that they 
have been disregarded. The protocol thus gives us 
the point of application (commonly the tip of the left 
forefinger), the initial weight, the absolute amount 
of pressure increase or decrease per second, and the 
time required for a judgment. As the experimenta- 
tions progressed the two chief causes of variation, 
viz.: changing degrees of attentives and of cer- 
tainty, steadily diminished. | 
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In the preceding table the upper horizontal line 
expresses the initial weight in grammes. The rate _ 
of differentiation per second is always +4, of this. 
The numbers are seconds and fractions of seconds. 
Of the signs prefixed plus denotes increase of weight 
and minus decrease, the numbers above with no 
sign being the average of the two below. Each 
number is an average, of twenty single experiments. 
Thus, with an initial weight of five grammes, where 
the rate of differentiation would be 0.16 grammes 
per second, it takes Y. M. 22.10 seconds to make up 
his mind with confidence whether the change of 
pressure he knows from the signal is taking place, 
is an increase or a decrease, while J. M. decides 
in 15.45 seconds. | 



























































3.98 . 
H.B.N 43.95 | 7. 
—3.31 | —7_50 
| 3.70] 555] 8. 
H.N. | +8.80 | --5.40 | 4-7. 
—3.60 | —5.70 | —8. 
| 3.05! 5401 7.88 
E.H.B.| +3.10 | +5.40 | +6.80 
—3.00 | —5.30 | —8.70 
Í | Bal H£ 11.7| 91.2] so. 
J. M. 44.1 411.2 | +20.5 | +85. 
8.6 | —14.6 — 12.2 | —21.9 | —75. 
‘| 343] 4.58 
Y.M. | +3.44 | 44.93 
— 3.42 | —4.36 
| 440] 4.85 
C. H. | +4.80 | +5.10 
— 4.00 | —4.60 
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In Table ITI. the upper horizontal line represents. 
initial weights in a series of observations, the differ- 
entiations being always ;4, of the threshold per 
second. The figures of the table represent the 
grammes and fractions of a grammie it was found 
necessary to add or subtract before the difference 
was perceived. This was. calculated from the first . 
table. 
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The fourth table represents the ratio between the 
threshold and the numbers expressed. in the third 
table. In that table it was necessary for an initial 
weight of 5 grammes to be differentiated to the 
amount of two and. seventy-eight hundredths 
grammes in order that the difference should be 
perceived by H. N., and five is to this number 
as twenty to fifty-six hundredths, as is shown in 
Table IV. 







































































TABLE V 

wi | rh | the | che | th | yh | sh 
i 10.49] 11.771 7.49] 6.12! 4.07 
H.B.N. +10.4 11.57 | +7.38 | +5.86 | +3.8 
10.59 —12. 76 —6.40 | —4.36 
+3.641 17.76] 18.12] 6.52) 6. 4.3 ` 
H. N. {-+24.32 |3-17.28 |+12.64 | +6.12 | +4.76 | +4.26 
—23.04 —18.24 —18.6 | 6.92 | —5.24 | —4.34 
19.52 | 17.28 2.94 
+2.98 
—2..89 

4.24; B. 

+4.1 | 48.6% 

—4.38 | —7.5 

6.8 6.6 

46.82} +6.7 

—7.56 | —6.5 
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TABLE VI. 
| | 8 | 4 
tye | wT 
. 1.21] 1.28 
H.B.N. +1.22 | -+1.23 | +1.15 
—J.28 | —1.24 
1.47] 1.35 
H.N. | +1.49 | -1.84 
—1.46 | —1.36 
1.39] 1.34 
E.H.B 1.40 | -+1.84 
—1.398 | —1.3⁄4 
.4 
J. M. .26 |. 
.43 























The fifth table represents the same relations as the 
third, except that the calculation is based on the ex. 
periments of the second table, while the third table 
is based on the first. The sixth table represents the 
same relations as the fourth, except that it is based 
on the fifth as the fourth is based on the third. 

These results are presented so clearly in tables IV 
and VI that graphic representation in terms of ord- 
- nates and abscissas is unnecessary. They are more 
nearly uniform with Y.M.,H.N.and E. B. N., while 
the other three deviate more from these and from each 
other. A relation very inaccurately approaching the 
constancy expressed by Weber’s law is obvious, but 
is not only inexact, but appears only within limits 
themselves also subject to wide individual varia- 
tions. C,H. (of Tables I and IV e. g.) recognizes a 
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differentiation of a constant rate per second with 
from as little as five up to from fifty to seventy-five 
grammes as an initial weight, while H. B. N. does not 
reach any constancy with an initial weight less than 
that of the upper limit of C. H. The latter subject 
(C. H.) was however especially selected from a furni- 
ture factory as a polisher and sand-paperer of exquis- 
ite pressure sense. This wide range of individual 
variation, which may be caused by both culture and 
heredity, may be utilized by anthropological methods, 
but from the results of experiments in the field of 
the psycho-physic law most analgous to ours was 
perhaps hardly:to have been expected, at least with 
students with fingers uncalloused by manual labor. 

Compared with the sensibility to differences of 
pressure determined by the more faultess of the 
many experiments. with the appreciation of weights 
successively applied, our results show on the whole 
less sensitiveness. In some cases a change of ey Or 
gly or even less of the initial weight has been perceived 
while with us, under the most favorable conditions 
(which seem e. g. in Tables II and V to be when a 
variation of yy of the initial weight of 50 grammes 
occurred per second) the judgment responds to a 
variation of about 54. 

In the study of capillary blood pressure in the hu- 
man skin made by v. Kries,! a plate of glass was ap- 
plied to the dermal surface and its pressure regulated 
by weights suspended to it below, and the effect, meas- 
ured by the amount of paling, observed. The differ- 
ent thickness, rigidity and vascularity of the skin, as 
well as the method of observation, made results by 


1Uber den Druck in den Bluteapilaren der menachlichen Haut. 
Ludwig's Arbeiten, 1875. 
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this method very inexact. Yet the great effect upon 
capillary pressure produced by raising or depressing 
-= the arm, though much less than would be caused by 
the different positions of the limb, according to hy- 
drostatic laws, was.so considerable as to suggest a 
precaution. against possible errors which we observed 
by keeping the hand at the same relative altitude 
with reference to the rest of the body. Again, Fech- 
ner admits that the pressure sense is liable to errors 
in that the elasticity of the skin prevents the pressure 
upon the nerve in terminal organs from correspond- 
ing exactly with the weight laid on the skin. The 
. depression of the skin touched by the button was 
measured by means of a cyclometer by Y. M. for 
various weights upon his own fingers as follows— 


WEIGHT DEPRESSION 
5 Grammes. .2151 Millimetres. 
J0 “ .4992 Š 
20 e 1.0078 2 
30 n | 1.8310 
40 t: 1.6784 b 
50 . 1.7187 j 
100 É 2.7490 mf 
900 “ 3.0616 A 


With our apparatus the smallest initial weights 
used bring the button in contact with the skin over 
its entire surface, and pressure does not increase the 
surface of contact as would be the case with a larger. 
button. Increasing weight depresses new skin from 
a wider and wider area around the surface of con- 
tact, and may change the distribution of pressure 
over this surface, especially as between its centre 

Ç | 
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and edges. Time is also probably a factor of the 
amount of depression and expulsion of blood. With 
the largest weights and longest times used by 
us, however, there is no distinct indication of in- 
sensitiveness increasing with the gradualness of the 
increment that seems due to local anemia, by pres- 
sure. If sensitive human tissue can be crushed with- 
out pain by increasing the pressure gradually enough 
after the analogy of Heinzmann’s and Fratscher’s 
experiments with heat applied to normal frogs, or 
even unusually great pressure-differentiation can 
be made so gradual as to escape attention when 
especially directed to it, a different apparatus. ` 
method of experimentation than, that used in this 
series of observations is needed. | 

How, then, shall we explain the new relation that 
appears between the last two columns of Table II.? 
Here, when the rate of differentiation of a constant 
initial weight is ¿y per second the time is nearly 
double what it is for arate of differentiation of sty 
per second for Y. M. and nearly quadrupled for 
J. M. If the law of constant increment held irre- 
spective of time, the numbers in each column should 
be double those corresponding to them in the column 
before, which. occurs in but one case and approxi- 
mately only in a very few other sporadic cases. In- 
deed, even the results of the last column may possi- 
‘bly be sporadic. We should expect however a 
-priori a point somewhere where an increase in the 
time of applying a differentiation would diminish 
-sensitiveness for it, but that this is reached in the 
last two columns of Table IIL., the results are too few 
‘to make us certain. Another problem presented by 
Table II. is to account for the great obtuseness for 


— 
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differentiations applied at a relatively rapid rate. 
J. M., e. g, is nearly four times as sensitive to dif- 
ferentiation applied at the rate of zç, of the original 
weight, as he is when it is applied at the rate of +8, 
of it per second. | | 

In the best psycho-physic experiments involving 
the comparison of two weights, they are applied suc- 
cessively, with a definite time for contact, interval 
of rest, etc.—the application of both weights occu- 
pying e. g. five seconds—and the attention is then 
directed to the task of comparing the impression 
superposed in memory. In pressure, as opposed to 
lifting tests, little attention has been paid to the 
speed of application and levitation of the weights. 
With the second weight we might coneeive that cells 
excited by the first are reéxcited, a few being left 
out of function, or a few new ones excited, accord-. 
ing as the heavier weight comes first or last. By 
this method of gradual differentiation, however, the 
acts of comparison and judgment must go on during 
the process of. the change, and the more rapid it is 
the greater the distraction. The comparison is made 
between an initial pressure held in memory and a 
present changing sensation. If memory were merely 
. a faint sensation rapidly loosing intensity, we should 
have a double differentiation. The remembered 
initial pressure would fade like an after-image, 
while the present pressure is constantly increas- 
ing, and the differential sensibility would be finer 
than in the old method. The fact that it is less so 
cannot be entirely explained by the time required to 
stop the apparatus after a. judgment is made, for. 
that reduces itself in our experiment nearly to the 
reaction time from ear to hand of the person con- 
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trolling the drum, for the subject under observation 
gave the signal to stop the apparatus as soon as, he 
felt a judgment within his reach, as it were, and it 
was expressed and recorded later. It is obvious, 
however, that a part, perhaps considerable, of the © 
‘apparent decrease of sensibility from rapid differen- 
tiation is due to this constant error, but not all. 
Besides the perception-time a longer time is required 
to relate the two impressions in consciousness. 
The mind, our subjects think, does not keep or have 
at any time an image or feeling of continuous incre- 
ment or decrement, Continuity here seems an im- 
possible perception. The attention rather singles 
out an instant or degree of pressure and compares 
it with another instant and degree of pressure still, 
further past (and, in fact, not invariably the period 
of the initial weight), and an impression arises or 
does not arise, which it is perhaps quite as correct to . 
speak of as a sensation of difference, with a toler- 
ably clear threshold of its own, as a judgment. In- 
deed, it seems to be impossible to excite a sensation 
of continuous increment. Again, with certain initial 
weights and certain rather rapid rates’ of differ- 
entiation, it is hard not to believe that the sensation 
changes in quality as it changes in quantity, and 
it may be impossible, with different tactile organs 
or fibre-ends at different depths of the skin, to get 
a.quantitive change of entire purity. It is hard, 
however, to resist the impression that; quite apart 
from these minimal and inconstant changes of 
quality, the attention finds it difficult if not impos- 
sible to grasp continuity in the form of quantitative 
or intensive change, but rather that the directness 
of a graduated series is the basis ‘immediately given, 
and that continuity is derivative and inferred. 
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Constancy, or uniformity, (as distinct from con- 
tinuity), of sensory increment i is of course not to be 
expected here, for it is the stimulus that increases 
uniformly per second, and the sensation, according 
to the law of Weber, must increase more’ slowly. 
Each second of increase bears a constantly less ratio 
to the total pressure of the preceding. ‘second, and if 
the pressure is decreasing, is in a larger ratio to it. 
Thus, as the differentiation goes on, a longer and 
longer time is necessary to create a given ratio for 
increasing and a less and less time for decreasing 
pressures. This fact probably is the chief cause of 
the rather large average’ errors for increasing 
weight. The later seconds effect even less sensory 
modifications than the first. Both greater sensitive- 
ness and less average error in time might therefore 
be expected from decreasing pressures. The figures 
show, however, on the contrary, less sensitiveness 
` and no greater uniformity. The most obvious cause 
for this result is fatigue. The cells, relieved from 
the effects of pressure, have been excited longest, 
while the mind: has less interest in vanishing than 
in augmenting impression, and it is harder to Duig 

the attention to bear on them. 
-~ Jn an interesting study by F. O. Mūller,! which 
was begun on the excised nerve-muscle preparations 
of frogs, but extended to motor and then to sensory 
human nerves percutaneously excited and pointing 
to a “neurophysic,” in place of the psycho-physic 
law, the author conceives changed excitability as an 
essential property of sensation. In the experiments 
of Wedenskii, and especially of Bowditch?, whose 


1Physiologische Studien ueber Phychophysik. Archiv f. Anat 
& Physiol, 1886. Heft. IV. 


“Science Aug. 27, 1886. 
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tests seem as conclusive as they are important, 
changes due to fatigue cannot be assumed for the 
nerve fibre, but must be limited to terminal organs, 
the blood supply of which, as we have seen, is re- 
duced by pressuré, and to central cells.” Our experi- 
ments allow no interval for rest and increased sensi- 
tiveness between the two degrees of pressure, which 
give rise to the impression of difference such as 
intervenes in the application of two successive 
weights. Where the transition is directly from one 
degree of stimulus to another, with no temporal in- 
terruption, the process cannot be the same as when 
a period of rest intervenes, or even, as in Miller’s 
experiments, where on the basis of the stimulus of a 
constant current another stimulus in the form of 
negative variation’ is applied. Another complexity, 
also tending to make decision hard and slow, is that 
there are really three degrees of pressure to be con- 
stantly borne in mind—the original pressure as well 
as the alternative of increase or decrease—while in the 
most approved application of Fechner’s three meth- 
ods the problem has but two terms. The method of 
middle gradation only admits of comparison even 
in this respect with ours. Thus, in fine, whether we 
look at the number of terms involved in each verdict 
‘of consciousness, fatigue, the nature of the mental 
activity. involved, the results, or every detail of 
' method, we have here a new standpoint for viewing 
psycho-physic relations, and few if any -safe infer- 
ences from one to the other between the work of 
Weber and Fechner and their successors and ours 
can be trusted. We are here confronted with new | 
problems of great range and importance, which the 
above preliminary results, very far from solving, 
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. barely suggest. What is the ratio, e. g., between 
increasing suddenness and decreasing weight in pro- 
ducing a given sensory effect? On the one hand 
the mind has a horror of what is sudden which may 
amount almost or quite to kataplexy, which knowl- 
edge of law and power of prediction serve to allevi- 
ate; and, on the other, great changes, if very 
gradual, are not only imperceptible, but can only be 
ascertained by indirect and often very circuitous 
inference. If we compare the conscious minds of 
men to balances, some tipping to a greater and some 
‘to a less weight, we can only reply to the ques- 
tion why, they do not tip to still finer stimuli, 
like the millionth leaf in Leibnitz’s forest, by say- 
ing that, on the one hand, a practical threshold re- 
heves it from distractions and irrelevancies and 
favors concentration by abstraction, or else ‘that 
nature, as it were, suspects consciousness, and that 
its too great acuteness has been a disadvantage, and 

that attention must ‘not be too discriminative’ nor 
= admitted to all spheres of life. It is at least im- 
possible to see any more contradiction between the 
law of probabilities and what Fechner would call the 
threshold theory of life, than between the untonality 
of octaves played by the wind on an Afolian harp 
and the same octaves ona piano with a pure un- 
tempered scale. Consciousness, in some of its as- 
pects, has an articulating habit of dropping the 
fingers down upon the strings instead of sliding 
them along. 

The following table gives the result of a series of 
records with .heavy initial pressure and slow rates 
of differentiation, these being the conditions most 
favorable to fine discrimination : 
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TABLE VIII, 

1000. 500 | 

+} O}— jf +] 0|— 

aa eee 100.1128. 1128.1 66.1 76.| 78. 
M. G........ 88.| 92./104.1| 38.1 — | 56. 
aA Le ee BO.| 96.1 94.1] 26.1 72.) 44. 





Average. . || 82:}106. 105./104.|| 48.| 59. 89. ojj: 


All the figures in this table are grammes. Those. 
above are the four initial weights, and the rest are 
grammes of increase rest or decrease before the 
judgment was made, the rate of differentiation 
throughout being 0.4 per cent. of the initial weight 
per second, each. figure expressing the average of 
fifteen single observations, and the grammes under 
each of the four middle zéro columns expressing 
the differentiation that would have taken place if 





differential sensibility is finer tha with smaller 
initial weights. With all these wefghts, and espe- 

cially the lightest, it takes much longer to perceive 
rest or a minus quantity. This if exproevod less, 
however, in the table above than ip the following 
table of errors— E 





The figures in the above table express the per 
cent. of mistaken judgments, (calculated for not far 


GRADUAL PRESSURE CHANGES. 93 


from fifty single Judgments each.) Rest, e. g., is 
judged to be increase in forty-five per cent. of the 
cases with an initial weight of 1,000 grammes, and 
decrease is judged to be rest in forty-two per cent. 
of cases with its same initial weight. These may 
be called errors of overestimation, and all errors of 
underestimation are comparatively rare, as are 
errors of overestimation when decrease is judged 
to be increase. That we should be insensitive to 
decrease was expected from fatigue and expulsion 
of blood caused by so heavy weight. That rest 
should so often seem to be increase may be due 
to gathering energy of attention or perhaps to the 
progressive action of heavy pressures upon the cir- 
‘ culation in the tissues beneath. The fact that we 
tend to judge evn rest as- increase seems here, at 
least, to have made the result indicate greater sen- 
sitiveness to increase than if it had been practicable 
to start the differentiation, to be judged on the basis 
of the presumptive, slight, constant decrease required 
to offset this tendency, and which would therefore 
seem to consciousness to be rest. This constant we 
designate as the apparent pressure constant, and its 
variation at a given second during the process of 
an observation we call the pressure deviation of that 
decrease. | 

In another series of observations the effect of neg- 
ative pressures or pulls upon the skin of the ball 
of the left index ‘finger were studied as follows: 
After a number of trials with various salves and 
plasters in the market, one was at length found that 
was sufficiently adhesive, and within the limits of 
fifty grammes would not crack or give in a way to 
afford an independent clue to sensation as most do. 
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The finger nail was then glued to its socket in a 
heavy block below, and the beam of the balance 
allowed to swing freely, till, controlled by the posi- 
tion of the car, it came to rest in such a place as 
exactly to touch, without pressing, the upturned 
ball of the finger to which it was then also firmly 
stuck. The car was moved so as to give a very 
slight but distinct pressure, and then made to travel 
slowly away from the finger by means of the drum 
till a sensation of negative pressure, or a pull up-. 
ward, was detected. It then traveled back till a - 
positive pressure could be felt. Each of these pres- 
sures was repeated ten times and then averaged, 
and then the average of these plus and minus aver- 
ages taken. This latter might be expected to give 
the original position of equilibrium of the car em- 
pirically determined as above (provided, of. course, 
that the skin is equally sensitive to a push or a pull). 
The apparent was found, however, to be slightly 
more negative than the empirical indifference point, 
determined as above, in each of four subjects. As 
the pressure gradually changes from a minus to a 
plus quantity, or conversely, the neutral position 1s 
tolerably well marked to consciousness. The sense 
of contact is present, but without appreciable pres- 
sure or pull, as the finger is not absolutely flat even 
over the small surface of four or five millimetres in 
diameter, and as tactile experience is rarely with 
surfaces curved exactly conformably with the shape 
of the epidermis at rest, as it.so nearly is in this 
case. A sensation of touch over such a surface, 
which in common tactile experience is impossible 
without pressure, might be expectad to suggest pres- 
sure here. Possibly it will be found that it is in- 
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stinctive compensation for this association that 
makes a discrepancy between the real and apparent 
tactile zero, as we shall hereafter designate the 
mechanical and the sensory indifference points, re- 
spectively. Even should our further studies find 
them to coincide, it will be useful to retain both 
designations. | 


The apparent tactile zero thus determined is the 
starting point of our differentiations. The car is 
drawn to the position corresponding to this position 
' of least sensation, and the percipient, after five 
seconds rest, hears the signal announcing the start 
of the car, and is to judge as soon as he can 
whether the skin is pressed or pulled upward. The 
sensations for a time are surprisingly indistinguish- 
able. Fora mpment the change seems decidedly 
plus, an instant later it appears as certainly minus. 
The experience is comparable to that of binacu- 
lar rivalry, where now the picture or color pre- 
sented to one eye, now that before the other seems 
to predominate and indeed suggests quantitative 
determinations in this latter field. For this phe- 
nomenon we suggest the name of antinomous dermal 
rivalry. How far, if at all, this may be connected 
with the fact that every pull depresses the adjacent 
skin on the sides of the finger (which parts of the 
skin pressure distends), further studies must make 
known. On an average finger, disposed as above, a_. 
pull of e. g., 20 grammes elevates the skin about 
' three-fourths as much as the same weight depressed 
it. By referring to the preceding table of cyclometer 
measurements for the latter, it will thus be seen that 
in these determinations the beam of our balance has a 
movement of several millimetres, and emperical deter- 


96 : HALL AND MOTORA : 


minations showed us that a slight but constant 
' allowance must be made in the weights of the fol- 
lowing table for overcoming the variation of the 
beam of the balance to even these slight changes of 
position. Making these deductions, we have the 
following sample of a single day’s observations : 








TABLE X. 
x | PE ER po Ba 
= ` S + ome 
G. S. H J2 E 1828911 27y e t sus 
Ya M ¿cora 6.1 | 14.4 || 14 2 | 19.1 
14.3 





ll. | 16.9 


14. | 12.8 ad 








Average....| 13.9 


| 





In this table the figures at the top express the 
amount of differentiation per second in grammes. - 
The figures below are grammes before the judg- 
ments of positive or negative pressure, expressed by 
the signs plus and minus above, were made. Each 
figure in the table is an average of ten single obser- 
vations. The numbers are slightly too large, for they 
represent almost continuous observations with an 
element of fatigue distributed about evenly, but not 
eliminated as in fuller tables reserved for the comple- 
tion of our research on this part of the subject. 

The first and chief result of this table is the rela- 
tively vast weights involved in differentiation. 
Aubert and Kammler found the smallest weights 
that could be perceived when applied to volar finger 
tip to be from 0,005: to 0.015. gms., and Goldscheider’s 
touch-points are probably at least no less sensitive. 
Fhough he did not control the amount of pressure 
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which he used 'in determining his pressure points, he 
was led to distinguish between the sensation of con- 
tact and that of pressure,! and found even the latter 
exceedingly sensitive. The literature relating to the 
psycho-physic law contains almost no reliable tests 
of pressure between the first observable contact and 
weights of from six to ten grammes. Strictly 
speaking, moreover, the sensation of an upward 
pull upon the skin must not be compared with pres- 
sure from within outward along the arterial tracts, 
or as shown in plethismographic tracings, nor in- 
flammations or throbing sometimes called pounding 
pains. Nor is the collapse of supportive tissue be- 
neath, which has been suggested as a cause of 
abnormal dermal sensations, more relevant than the 
sensations of the elastic skin artists who pull out folds 
of their skin into dewlaps. In fact, whether negative 
pressure, although it must favor a different distri- 
bution of capillary circulation from a pressure on the 
same spot, excites any specific sensation other than 
that of contact (which it may serve to show is 
specifically different from pressure), and secondary 
depression by stretching of adjacent dermal tissue, 
it is idle to conjecture. 

On the whole, then, it may be said that, save the 
older determination of the smallest observable pres- 
sure from different parts of the dermal surface, and 
which since the works of Goldscheider need to be 
carefully revised, we know at present almost noth- 
ing with certainty about pressures below five or ten 
grammes. As we approach minimal pressures we 
pass outside the limits of validity for the psycho- 


Neue Thatsachen über die Hautsinnnerven; Arbeit fiir Physi- 
ologie, 1885. Supplement-Band, p. 88. 
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physic law which has prompted most of the modern 
work in this field. Yet precisely within this realm 
covered by antinomious dermal rivalry lie the 
mysterious conditions of the tickle-sense by contact 
as distinct from the specified and localized tickle- 
sense, of abnormal excitability passing spontaneously 
into excitation where we have not yet learned to 
distinguish subjective from objective sensations, and 
with respect to which the mind of the adult is still 
in a rudimentary infantile condition. We also ob- 
serve here tha; within these limits the slower differ- 
entiations are more finely distinguished. A definite 
law with regard to the comparative sensibility to 
pressures and pulls is not yet apparent. 

When one index finger is under the button of each 
end of the balance so that the weight decreases on 
one finger as it increases on the other, there is no 
essential increase of sensitiveness, and in some cases 
a decrease. It requires some time and effort to ac- 
commodate the attention alternatively from the | 
finger of one hand to the corresponding finger of the 
other. í 


A METHOD FOR THE EXPERIMENTAL DETERM- 
INATION OF THE HOROPTER. 


=r 


BY CHRISTINE LADD-¥FRANKLIN, 


If the diagram of Plate III. be held in a horizontal 
plane in front of the face, with the arrow directed 
towards the bridge of the nose, and at such a dis- 
tance that the circle, if produced, would go, roughly 
speaking, through two points a little below the cen- 
tres of the eyes, an optical illusion will present itself. 
If one looks at the intersection of the middle cross, 
there will still be seen a cross on the plane of the 
paper, but there will be seen in addition a third line, 
which, if the paper is at the right distance from the 
eyes, will seem to stand up in a nearly vertical posi- 
tion, half above the plane of the paper and half 
below it. When the position is right for the middle 
cross, it is also right for all the others, and if the 
eyes are converged steadily upon the middle stick, 
the other crosses will also present nearly vertical 
sticks, visible by the lateral portions of the retina. 
The phenomenon is also pretty well preserved if the 
point of fixation wanders from one to another of the 
circular row of sticks. If the paper is gradually 
moved farther away from the eyes, the illusory stick 
may be made to look exactly vertical, but the posi- 
tion is not then quite right for the lateral portions 
of the field. 
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There are two points to be explained in this 
illusion : the presence of the third line and its up- 
right position. Take a single pair of crossed lines, 

¿2 a8 in Fig. 2, hold them in a horizontal 

plane, and at such a distance that with the 
right eye shut, 1, and with the left eye 
shut, 2, looks like the projection of a ver- 
tical line. Now, with both ‘eyes open, 
fixate a point at some distance beyond 

. ‘them (by sticking in a pin at that point 

4ig2 if necessary). The lines will be seen 
double, as two entirely separate crosses. Let the 
point of fixation approach nearer to the intersec- 
tion of the cross, and the double images will be 
brought nearer together until they partly ay, 
and the appearance of Fig. 3 will be pro- © 
duced, where the image seen by the left 
eye is drawn in dotted lines, and the 
image seen by the right eye in uninter- 
rupted lines. As the fixation point is 
brought still nearer to the intersection 
of the cross, the left-eye image of line 1° 
and the right-eye image of line 2 (which 
are parallel if the card is held at the right dis- 
tance) come still nearer together, until the inter- 
section is fixed and they exactly coincide. At the 
moment that they coincide, they leave the plane of 
the paper and become a single line in space, its lower 
end directed more or less exactly towards the feet of 
the observer. (Its. exact position depends upon the 
position of the apparent vertical meridians for the 
given fixation point, which is different for different 
_ individuals.) . As R, and L, unite, R, and L, present 

.the appearance of a cross with the vertical line pass- 
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ing through their intersec- 

tion. If we apply the con- 

struction for the cyclopean 

eye,! what takes place will 

be represented by figures 4 

and 6. Fig. 4 gives the posi- 

tion of the eyes and of two 

[N pairs of lines, cutting re- 

AA spectively in the fixation 

point and nearer than the 

—, Bgt, fixation point. (For sim- 

plicity only the near half:of each 

cross is drawn.) The picture 

seen by the right eye, shifted 

through the angle*a gives the 

right hand half of Fig. 5, and in `: 

the same way the right eye’s 

image furnishes the left hand 

half. The cyclopean eye, then, 

sees two parallel lines coincident 

when, and only when, the fixa- 

tion point is at the intersection 

of a cross. It will be noticed 
that the angle seen between the iii 

lines of the cross is twice as great as the angle 

drawn. 

This illusory line is seen as one, then, because 
images of two different lines fall upon corresponding 
rows of points in the two retinas. The reason that 
it seems to be nearly vertical is that the only line in 
‘the median plane which is capable of throwing its 
images upon corresponding rows of points is the 





1 Hering : Beiträge zur Physiologie, I., p. 48. 1861. 
a | 
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nearly vertical line. Look ata single line drawn in 
the median plane upon a sheet of paper, held near 
the eyes and horizontally before them. To the right 
eye alone its near end will seem shifted towards the 
left, to the left eye alone towards the right; it is 
only when the plane of the paper is directed towards 
a transversal line through the feet that the given 
line seems to either eye alone to be in the median 
plane. It is imposible that any single real line 
should throw its images upon the apparent vertical 
meridians unless it is in the intersection of the planes 
. through those meridians respectively and the fixa- 
tion-point. If images are artificially thrown upon 
those meridians by two different but exactly similar 
lines, the mind, which is entirely unaccustomed to 
having such tricks played upon it, cannot escape the 
conclusion that it is looking at a single line in that 
_ position. The illusion is a remarkably persistent 
one; no degree of clearness of understanding of its 
origin will enable one to avoid thinking that the. 
' middle stick is out of the 

, plane of the paper, pro- 

7 vided he has good double 

"j vision, and has the power 

/ 7 Pa / of steadily fixing- the inter- 
i Yo section of the cross. But 


this two-eyed illusion, is 
very little in need of ex- 
planation after it has been 
noticed that here is a cor- 
Fa responding one-eyed illus- 
ion. In Fig. 6, the lines 
are all drawn so as to pass 
Fig. 6. through a common point. 
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With a, little trouble, one eye can be put in the posi- i 

tion of this point, —it is only necessary that the paper 

be held so that, with one eye shut, the other eye 

sees all the lines leaning neither to the right nor to 

the left. After a moment, one can fancy the lines 

to be vertical staffs standing out of the plane of the 

| i paper. Fig. 7 is a 

modification of Zöll- 

ner’s pattern, and, if 

looked at in the ordi- 

nary way, presents his 

well-known illusion. 

The short lines are 

not parallel, however, 

S but each set passes 

through a point out- 

side of the paper. If 

the paper be held hor- 

Fig. 7. ' izontal, and if one eye 

be shut and the other put in the place of one of these 

points, the lines going through it will seem to be 

vertical, the other lines remaining horizontal. If 

the eye be now put in the place of the other point, 

the vertical and the horizontal lines will change 

places. I puta sheet of paper like this in position 

one day before the eye of a little girl eight years 

old, and asked her what she saw; she said a once, 
«I see two fences and two railway tracks.” 

This illusion I take to have a purely mental origin. 
When a line lies anywhere in a plane through the 
apparent vertical meridian of one eye, and is looked 
at with that eye only, then, if we do not know how 
long it is and if it does not present any characteristic 
reflections, we have no very good means of knowing 
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how it is directed in that plane,—the only means we 
have, in fact, is the amount of change of accommo- 
dation that takes place as we look from one end of it. 
to the other. Now of the lines in nature which lie 
anywhere within such a plane, by far the greater 
number (trees, edges of buildings, flag-staffs, pendu- 
lums, &c.), are vertical lines ; hence we are peculiarly 
inclined to think that a line which we perceive to be 
in such a plane is a vertical line. But to see a lot of 
lines at once, all ready to throw their images upon 


the apparent vertical meridian, is a thing that has. 


hardly ever happened to us, except when they have 
all been vertical lines. Hence when that happens, 


we have a still stronger tendency to think that what. 


we see before us z8 a group of vertical lines. 
This illusion in regard to vertical lines is some- 


times met with in nature. If one looks through a. 


narrow tube at a small portion of china-matting, the 
straws of which run towards the feet, it cannot 


plainly be made out to be horizontal. There is a, 


picture by Boughton in Mr. Walters’ gallery in Bal- 
timore, in which the paint which represents the sur- 
face of water is laid on with vertical strokes of the 


brush. If it be looked at with one eye, and with the. 


hand held so as to cutoff the adjoining shore, it 
looks much more like a vertical wall than a level 
surface of water. | 

If, when looking at the one-eye lines, both eyes 
are suddenly opened, the sticks are instantly thrown 
down. In Fig.-7, however, the double images of the 
lines can be separated after a few minutes, and the 
appearance of vertical lines crossed by others is pre- 
sented. But although the head be kept perfectly 


motionless, the vertical lines are tipped a little out of 


x 
l: 


` 
` 


x 
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their former position. The same effect is still more 
noticeable if two long parallel lines, at the exact dis- 
tance apart of the eyes of the observer, are held 
horizontally before the eyes. To either eye alone, 
if the other be shut off by a screen, one or the other 
jine looks perfectly vertical; but, with both eyes 
open, as soon as the vertical lines are distinguished, 
they are seen to have their nearer ends brought nearer 
together. This shifting may also be produced by 
forcible convergence of a shut eye, and an easy 
modification is thus furnished of a more difficult ex- 
periment of Le Conte’s (Sight, page 186). It shows 
that though one eye looks at a near point, the out- 
ward rolling of convergence does not take place if 
the other eye is at rest. 

In the two-eyed illusion of Plate III. all the lines 
are drawn so as to pass through one or the other of 
two points on the circle produced, and at a distance 
apart equal to the average distance between the two 
eyes. When the eyes take the place of these points, 
each eye sends to the brain information of a vertical 
line at the intersection of a cross, and their com- 
bined testimony is too strong to be in the least 
shaken by the knowledge that no such line exists. 

If one has experience in uniting double images, 
the diagram may be held in various different posi- 
tions, and a single line, variously situated in space, 
may still be recomposed. If it is held nearer to the 
eyes, the line declines into the plane, and if farther 
away, it becomes exactly vertical. If it is rotated in 
a horizontal plane, the line sinks down ito coinci- 
dence with one branch of the cross, to ris$ again and 
fall into the other branch. If it is raghəd into 2 
vertical plane, the line points fo ue 
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Looked at from underneath, the line is inverted ; its 
top has now a slight indistinctness, which its bottom 
had before, for its top comes from the near portion 
of the cross, and accommodation becomes defective 
more rapidly coming in than going out. 
" When the line looks vertical it is not seen single 
throughout, although, if it is short, one is not easily 
aware of that fact. Support the plate on a table 
nearly on a level with the eyes, and fix the teeth in a 
head-holder! at such a distance as to make a line 
look vertical; its top may now be pricked in two by 
the point of a cambric needle ; this cannot be done if 
the line is directed towards the feet. The divergence 
of its images is, in fact, the mark by which we know 
its degree of verticality. An actual vertical stick 
we see double at top and bottom, if we look at the 
middle of it, but our fingers have convinced us in so 
many millions of instances that the stick is not split, 
that we have come to quite overlook the visual 
splitting as splitting, but to give it its full signif- 
cance as sign of a vertical line. Itis really perceived, 
though not for itself, but only as part of a sensation- . 
complex.? ) l 

This illusion derives its chief interest from the 
fact that it furnishes a very delicate means for 
determining whether we see double or not. When, 
in Fig. 2; the fixation point is near the actual inter- 
section of the cross, the pair of parallel lines'appear 
one on either side of the intersection of the imagin- 
ary cross, that is of the lines L, and R,. When the 
fixation pcint is very near, the parallel lines are too 







ysiol. Optik, p. 517. | 
den psychol. Ursprung der Raumvorstellung, 
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close together to be distinguished as separate lines, 
but it can still be detected that the one which is seen 
as not at the intersection of the apparent cross, and 
that is sufficient to show that the actual intersection 
is seen double. Inthedrawing of Plate I., the circle. 
represents the theoretical horopter circle, which 
passes through the fixation point and.the points in 
_ the eyes in which the sight lines intersect. The 
sight lines (vrsirlinien) are lines through points 
which appear to be in the same straight line—that is 
to say, the centres of whose diffusion circles coincide. 
They all cross in a point, which is in the image of 
the pupil formed by the cornea, and about 4 mm. in 
front of the mean nodal point. The drawing must 
be supported on a horizontal table, and the head 
must be in a comfortable position and such that to 
one eye one set, and to the other eye the other set 
of lines lean neither to the right nor to the left. (If 
that cannot be done, it is because the drawing does 
not fit everybody’s eyes). Some of the crosses do 
not cut on the circle. If one fixates one.that does, 
and attends to the image in the lateral field of one 
that ‘does not, then the latter can be made out to 
present the appearance above described. One sees 
now one and now the other of the vertical parallel 
lines, riding now on one and now on the other of the 
legs of the cross, and although one does not see the 
intersection double, one infers that he sees it double 
from the fact that he sees an apparent intersection 
with the line not going through it. So slight a sep- 
aration of double images as this, one is quite unable 
to detect by any of the ordinary means. The effect 


Hering, Phys. Optik, p. 466. 
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can be obtained, for a éertain distance around, by a 
person who has’ good control of his attention, but has 
had no experience at all in optical experiments ; he 
can, at least, perceive that if he looks hard at the 
. Stick on the right of the middle one, for instance, the 
perfection of the illusion for the stick on the left is 
quite broken up. But the tangent to the circle at 
the first goes through the second; hence he has 
proved that the locus of points seen single is not the 
straight line tangent to the horopter circle at the fix- 
ation point. The imaginary sticks form sufficiently 
interesting objects of attention to enable one to fixate ` 
them without any trouble. They also serve to take 
- the “place of a head-holder. The drawing can be 
made at ease with a circle of any convenient radius, 
and with the distance between the fixed points cal- 
culated for the observer from his interocular distance 


and the given convergence. The head can then be-- | 


got into the required position and held there simply 
. by the appearance of the lines. ` 

This diagram, then, is sufficient to prove, even to 
the inexperienced observer, that the horopter is a 
circle when the fixation point is median and nearly 
in the primary plane. The experiment may be varied ` 
by having movable crosses which can be shifted 
about on the plane of the paper, but in that case the 
angle should also be made capable of being changed, 
which can be done if it is made by threads wound 
about a bit of cardboard. To determine the points 
seen single very far around in the lateral field, some- 
thing brighter would have to be substituted for 
“black lines—flat strips of platinum made white hot 
by an electric current, for instance. I have not yet 
carried out this experiment. The lines suffice for a 
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point-to-point determination, of from twenty to thirty 
degrees at a, time, amd this would amount to exactly 
the same thing, if the horopter circle went through 
the centres of rotation of the eyes. As it is, a 
motion of the fixatidn point along the circle, as 
drawn, changes a little the position and the size of 
the horopter circle. There are, of course, difficulties 
., in the way of carrying out the test for remote por- 
tions of the retina. Besides the difficulty of seeing 
anything distinctly, there come in differences of 
perspective, and hence of the apparent size of an 
object large enough to be seen at all; the error of 
accommodation, which is particularly great for ver- 
tical lines ;!} the inclination of the horizontal merid- . 
ians for near convergence; and the difference in 
- strength between the nasal and temporal halves of 
the retina, which Sch6n has shown to be a factor of 
critical importance in all phenomena of double 
vision.* | 
The best experimental determination of the horop- 
ter which has hitherto been made is that of Schon 
(L. c). He arranges two openings in screens with 
lights behind them in such a way that lines of direc- 
tion cut on a point of the horopter circle, and the im- 
age of an opening is then perceived at that point. I 
have repeated this experiment, but I do not find that 
the single image cannot be got when the point of 
convergence changes within certain limits. The 
same result can be more simply accomplished by a 
row of strings, with weights on the bottom of them, 
suspended from arod. The points of suspension for 


1Fick, Physiol, Optik, p. 80. 


‘Archiv f. Opthalmologie, XXII., 4, p. 31, and XXIV., 1, p. 
27 and 4, p. 47. 
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any observer may be determined beforehand, by 
drawing, in the way made clear sy Fig. 8. The 
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strip of paper AB is cut a aad naied on to a strip 
of wood, and the points on it determine the points 
of suspension for the pendulums. T> avoid the error 
produced by the opposite obliquity-of vision of the 
two eyes, the half strips of paper anc of wood should 
be inclined at an angle equal to the supplement 
of the angle of convergence (Fig. 

9). When the eyes are brought into 

the right position, fhe strings can 

all (with the excersion of the two 

outer ones) be brought into a cylin- 

der of startling reaity; after a few 

tig 2, moments, their minutest fibres can 

be seen as distinctly as if one were looking at a 
cylinder of actual strings. But it is not necessary that 
they should be at their constructed distances apart. 
If they are hung at equal intervals, for instance, they 
are just as easily brought in, but they appear then in 
the shape of a plane. In this way they constitute a 
form of a well-known and much-d.scussed experi- 
ment.! All but the one looked at b f the phantom 





1Hering, Physiol. Optik, pp. 898-403. Helncholtz, Op Cpitque cS 

tologiqué, pp. 827-835. LeConte Stevens, Am. Jour. of Sctence, 3, 
XXIII, p. 208, The slight curvature of the Elane appears in the - 
actual "Ling as well as in the phantom ones. 
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strings are now seen double, but it is no easier to 
distinguish that they are seen double than it would be 
tf they were actual strings. They may be hung at 
various slightly irregular positions, and they then 
form various irregular surfaces, but there is no rea- 
son for saying that one rather than another of these 
various surfaces is a Kernfläche (Hering, 1. c). It 
ig even possible to set one of them to vibrating from 
side to side between its neighbors, without being able 
to perceive that one is seeing double. What happens 
then, is represented in 
Fig. 10. As the actual 
string A moves from Qa 
to a”, the two phantom 
strings which it assists 
in forming make long 
excursions in and out, 
as is indicated for onè 
| of them by the two 
small circles of the figure. Itis plain then, that the 
difficulty of making ourselves conscious of what 
points in space we see absolutely single is not at all 
obviated by this device. The same thing might be 
concluded from the fact that it led Schön to see the 
horopter of points as a circle, and Hering to see the 
horopter of upright lines. as very nearly a plane. 
That difficulty is quite overcome, however, by such 
an arrangement as that illustrated in Platel. I 
propose to apply it to the determination of the horop- 
teric curve for non-primary positions of the fixation- 
point. 





THE PSYCHO-PHYSIC LAW AND STAR MAGNI- 
TUDES. | 


BY JOSEPH JASTROW, PH.D, 


The application of the psycho-physic law to the 
relation between the estimated and the photometric- . 
ally measured brightness of the stars has good 
claims to rank at once as the most practical, most 
important, most interesting and historically valuable 
illustration of the significant natural fact which that 
law fotmulates. The magnitudes were assigned to 
the stars at a time when no objective method of 
measuring the light emitted by them existed, and 
the stars were'thus graded because that seemed the 
best way of arriving at a roughly quantitative no- 
tion of their relative illuminating powers. The eye 
was used as a natural (psychical) photometer, and 
now that artificial (physical) photometers rearrange 
these magnitudes, it is possible and important to . 
trace the (psychophysical) relation between these 
two photometric scales. In fact, this very relation 
{with the exception, perhaps, of the physiological 
researches of E. H. Weber) did most to suggest to 
Fechner the formulation of his law. As he point- 
edly remarks, in this field the psycho-physic problem 
was solved before it was stated. 

It will perhaps be well, before passing to the mag- 
nitudes themselves, to illustrate by an analagous 
instance what the psycho-physic relation in question 
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really means. For this purpose the historically first ` 
suggestion of the psycho-physic law, dating from 
Daniel Bernoulli (1730 or 1781) and elaborated by 
Laplace, will be the best. Bernoulli introduced into 
the calculation of probabilities the distinction be- 
tween the value and the emolument of money. By 
the first he meant the buying power of the coin, by 
the latter the amount of the additional pleasure, 
comfort, etc., the money could bring in any one 
case. In other words, while a dollar will buy 
for A as it will for B, C and D the same amount of 
sugar, or of bread, yet the real value of that dollar 
will be much more to B than it will to A if Bisa 
poor man and A a wealthy one. If A were to find 
a dollar on the street it would produce in him only 
the very slightest, if any, addition of pleasure or sat- 
isfaction, while if B found the dollar it would mean 
to him a very -great happiness-increment indeed. 
To get a proportionately equal pleasure A would per- 
haps have to gain ten thousand dollars by a rise in 
his railroad stocks. The notion that underlies these 
commonplaces is that the amount of pleasure, the 
import of an addition of wealth, depends upon the 
wealth already possessed, being greater when that 
is less, and less when that is greater; and the most 
plausible supposition is that, ceteris paribus, (for 
one’s liberality or avarice, and a hundred other cir- 
cumstances, can alter this) the import, that is, the 
emolument, is inversely as the wealth. If my for- 
tune amounts to $5,000 and my neighbors to 
$10,000, an additional $500 is worth twice as much 
to me as it is to him; to have an equal increase he 
must get $1,000 when I get $500, in which case our 
fortunes are increased by one-tenth their whole 
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amount. Hence “equal emoluments’’ means 
«equal ratios” of the original wealth. Finally, 
suppose ‘A has $1,000 and I give him $100; I now 
want to again so increase his fortune that he feels 
himself as much benefited as he did by the first in- 
crease; that is, I want to give him an equal ratio of 
his fortune, or an emolument equal to the'first. To 
do this I must give him $110, and to give him a 
third “equal emolument” I must give him $121; 
and for a fourth, $183.10; for a fifth, $146.41, and . 
soon. To produce an arithmetical series of 1, 2, 3, 
4, etc., equal emoluments, I need a gedmetrical 
series of money-quantities, and the function ex- 


pressing the relation of an arithmetical and a. 


geometrical progression, that converts multiplying 
into adding is the logarithm. Hence we may say 
that the emolument is the logarithm of the wealth ; 
and by widening the conception of the wealth to the 
general one of a physical stimulus of any kind, and 
similarly putting sensation in general for the par- 
ticular sensation caused by an increase in money, 
-you have the psycho-physic law. The practical 
difficulty is to prove that an increase of stimulus has 
always the same effect when it forms an equal part 
of the stimulus already present, instead of assuming 
it as was done above. 

In the stars we have a large number of stimuli 
of all variations of intensity, and to introduce order 
into this series we roughly divide them into classes 
or magnitudes, This classification dates from Hip- 
parchus, (about 150 B. C.), who happened to choose 
six such magnitudes, to one or other of which every 
star visible to the naked eye could be assigned. The 
stars of the first magnitude, by their’ preéminent 
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brightness, probably first attracted the attention, 
and got to be first enumerated; then in a descending 
scale the second, third, fourth and fifth, leaving all 
the faintly visible stars for ths sixth. The magni- - 
tudes were’ determined presumably with the inten- 
tion of making as much apparent difference in toto 
between one magnitude and the next above it, as 
between it and the next below it. .That Hipparchus’s 
catalogue happened to be divided into just six mag- 
nitudes we must regard as largely a matter of acci- 
dent ; an accident in the same sense as it is an acci- 
dent that our foot is just 304.8 mm., and not a little 
more or a little less. With a more delicate eye Hip- 
parchus might have made twelve magnitudes by 
making each magnitude half its present compass ; 
and, in fact; he indicated in regard to some stars 
that they were rather larger or smaller than the 
average star of the magnitude to which it was 
assigned by the terms peter and ‘sldoswy. The 
point of interest is to see whether the magni- 
tudes presumably thus of equal compass, forming 
to the mind a decreasing arithmetical series, will 
have for the photometric quantities of light emitted 
by average stars of each magnitude a geometrical 
series decreasing by a common fractional ratio. 
If this is found to be true, then the psycho-physic 
law holds, and astronomers nust take it into 
account. a : 


The first notice of the existence of such a ratio 
and of its determination that I can find is given by 
Steinheil (1835). Steinheil’s photometer has an ob- 
ject glass divided into two halves, and the light of 
the two stars to be compared is thrown by prisms, 
one into one and the other into the other half. Both 
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stars are put out of focus so as to appear as discs. 
by. sliding the half objective towards the eye-piece, 
and the brighter disc is enlarged until the two are 
equally bright; whereupon the position of the two. 
‘half objectives, with reference to the focal distance 
(by the law of inverse squares), shows the relative 

` reductions of the light. For illustration’s sake he 
chose thirty stars whose estimated magnitudes were 
known, and he expressed the amounts -of light 
emitted by each in terms of one of them. Arrang- 
ing these in five classes, he finds that there is a. 
ratio by which the amount of light of a star of any 
magnitude is to be multiplied in order to equal in 
brightness a star of the next higher magnitude: that 
this ratio is tolerably constant, and equals on the 
average 2.831. F'echner’s revision of these observa- 
tions gives 2.702. 

At about the same time Sir John Herschel made a. 
similar comparison of stars at the Cape of Good 
Hope, but concluded that the quantities of light 
emitted by stars of various magnitudes formed a. 
series of inverse squares, such as 1, +, 4, Ar sy, etc. 

_ But Fechner has shown that Herschel’s own observe. 
tions really correspond more accurately to a geomet- 
rical progression with the ratio „įr than to the 
series above proposed, the sum of the deviations by 
least squares being 2.719 for Herschel’s series and 
only 2.2291 for the geometrical series. As Mr. 
Peirce says, “So powerful is this natural influence 
[to make equal ratios correspond to equal intervals] 
that even Sir John Herschel’s scale, which was con- 
ceived by its author to conform to a very different. 
photometric law, really does conform to this and not 
to the one he desired to follow.” 
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Johnson, in 1851, compared the light of two stars. 
by reducing the light of the brighter (by diminish- 
ing the aperture of the object glass) until it equalled 
the latter, and found as the ratio of light between 
two magnitudes 2.358 from sixty stars of from the 
4.1 to the 9.7 magnitude. Johnson also deduces the 
following ratios from the catalogues of previous 
‘astronomers, and assigned to each an appropriate 
weight to mark its reliability. He -makes for Her- 
schel 2.46 (wt. 1), for Struve 2.61 (wt. 2), which 
would be 2.41 if he bad taken 18 instead of 12 
. magnitudes as limit of telescopic vision; for Otto 
Struve 2.46 (wt. 1), for Argelander 2.82 (wt. 3), for 
Groombridge 2.58 (wt. 1.5), for his own 2.36 (wt. 4). 


Stampfer (1852), from the observation of 182 stars 

of fourth to tenth magnitude, fixed the ratio as 
2.519, and from the QE of small planets. 
2.545. 
[Dawes (1851), by a peculiar and much discredited 
method, arrived at a ratio of 4.00. This bas beer 
so unfavorably criticised, and so many sources of 
error in it have been pointed oui, that it will not be 
considered here. ] 

Pogson (1857) compared the light of stars by find- 
ing the size of the aperture of the object glass neces- 
sary to extinguish their light, and concluded that the 
ratio (from observations of thirty-six small planets 
and stars) is 2.427; but proposes as the ratio to be 
adopted by: astronomers 2.572, whose logarithm ig 
just .4. 

Seidel, (1861) who used Argelander’s estimations 
of magnitudes and photometrically measured 175 
stars with a Steinheil photometer, deduced 2.8606 as. 
the ratio, mainly from determination of the brighter 

9 | 
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stars. He mentions, however, that the ratio is sub- 
ject to ‘many irregularities, and that perhaps it 
decreases as the stars decrease in brightness. Mr. 
Peirce deduces 2.754 as Seidel’s ratio from stars to 
the: 3.0 magnitude. 


Wolff calculates from his observations that the 
ratio for passing from the 2nd to the 2.5 magni- 
tude is 1.52:1; from 2.5 to 3 is 1.53:1; from 3 to 4 
is 1.51:1; but 3.5 to .4; 4 to 4.5 and 4.5 to 5 have 
smaller ratios, on the average only 1.34:1. This 
gives for the higher entire magnitudes 2.310, for 
the lower 1.795. I 
From Zéliner’s observations of forty-two stars 
(1st to 6th magnitude), the ratio 2.761 was deduced ; 
from 102 stars (2d to 6th nae etuee) of the same 
observer, 2.366. 

Dr. Rosen’s observations of 100 stars from the 
Sth to 10th magnitude give, according to Peirce; 
the ratio 2.339, with an indication of a higher ratio 
for the brighter stars. 

Mr: Peirce, from his own observations, deduces for 
stars (1.5 to 6.5 magnitude) 2.773, but on throwing 
out certain stars affected by a constant error 2.449 for 
stars of 4.5 to 6.5 magnitude. Mr. Peirce gives reasons 
for believing that the Steinheil photometer is apt to 
make the ratio in question too large. Steinheil and 
Seidel, who used this instrument, give by far higher 
values than other observers, and the determination 
of the same. twenty-seven stars Bie for Seidel 
2.780, for Zöllner 2.4275. 

On the whole, Mr. Peirce prefers to consider the 


ratio as slightly decreasing with the magnitude, and ` 


proposes the formula, log. p==0.486—.0162m., which 
empirically satisfies the observations of Seidel, Rosen 
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and himself. Here p is the ratio in question and m 
the average magnitude. 


One sees from these facts (1) that the existence of 
a, ratio by which the quantity of light emitted by a 
star of one magnitude is to be multiplied to express 
the light emitted by a star of the next higher mag- 
nitude has been questioned by Herschel alone, whose 
own observations, however, show that he was 
wrong; (2) that [with the exception of Dawes] the 
ratio thus found does not differ very considerably 


from 2.5 in different observers, and (3) that there 


are many indications that this ratio is not quite con- 
stant, but decreases with the magnitude. 

Under these circumstances it seemed to the writer 
well worth while to reinvestigate this ratio through- 
out the visible scale of star magnitudes from the 
valuable photometric comparisons which Prof. Pick- 
ering (with the assistance of Mr. Searle and Mr. 
Wendell) has made at the astronomical observatory 
of Harvard College. (v. Memoirs of that Obs., vol. 
XIV). 

Their method of observing stars was by means of 
the meridian photometer. The essential parts of 
this instrument consist in two right angled prisms to 
reflect the two stars to be compared into the two 
similar objectives of a horizontal telescope; of a 
system of adjusting apparatus by which the stars 
thus observed could be kept in the centre of the 
field; of a double-image prism of Iceland spar and 
glass set in the tube near the focus of the objectives, 
in order to split the emerging pencil from each ob- 
jective into two, and so adjusted as to make one 
pencil from one objective coincide with the opposite 
pencil of the other objective ; of an eye-piece through 
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which the two centrally coinciding pencils pass, in 
front of which is placed a Nicol with an eye-stop of 
such an aperture that it will cut off the two outside 
pencils, allowing only the central one to pass; of a 
graduated circle attached tc the eye-piece and the 
Nicol. The pole star was always used as the con- 
stant star, and an observation ‘consisted in determin- 
ing the angle through which the Nicol must be rotated 
from the point where the two lights are equal to the 
point where the pole star disappears, the retive 
brightness of the two stars being measured by tu. oo 
square of the sines of these angles. Adopting the 
proposition of Pogson, that the logarithm of the 
ratio of light between two successive magnitudes is 
.4, itis easy to form a table of photometric magni- 
tudes corresponding (to the nearest tenth) to the 
angles thus determined. 

In all, 4,260 stars of from the first to the sixth 
magnitude were thus observed in 700 series, in- 
cluding 94,476 separate comparisons. The special 
sources of error avoided by this method are that one 
star is seen at a time, and contrast with bright 
neighboring stars is avoided; that the combined 
light of several stars is never mistaken for one; that 
errors resulting from the relative position of stars do 
not occur; that all stars are observed near the 
meridian, thus facilitating the correction for atmos- 
pheric absorption, and go on. (v. original.) ` 

An important part of the work consists in the 
comparison between these photometric magnitudes 
and the eye estimates of former observers, with a 
discussion of their deviations. It is these tables that 
have been here used. 

By a simple formula with which Prof. Pickering, for 


` 


£ 
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whose aid I desire publicly to record my obligations, 
has kindly furnished me, these tables can be trans- 
formed so as to become directly useful for the present 
purpose. That is, the eye-estimations of magnitude 
of the several observers can be compared with the 
Harvard photometric determinations of the same 
stars (or equivalent stars), and the ratio which each 
observer more or less unconsciously used for passing 
from one magnitude to the next may be deduced. 
It must not, however, be supposed that these estima- 
tions are entirely independent of one another. There 
was almost an unbroken tradition which, to a greater 
or less extent, either determined the estimation of 
the magnitudes themselves or influenced the habit 
of those who 'made new estimations.} 

The resulting deviations between observers are 


1**Tn Ptolemy’s catalogue of stars, which is supposed to date from 
Pps we find the stars ranged ir six ee of brightness 
called magnitudes. The earlier observers not only imitated this 
method of indicating the brightness from Ptolemy, but also, each 
of them derived immediately from the study of the Almagest and 
its ccmparison with the heavens the habit which determined 
the limit of brightness between stars which he would assign to 
different classes. This must, at least, have been the case with 
Sufi and with Tycho Brahe. Ulugh Beg was, no doubt, influenced 
by Su, as well as by Ptolemy directly, and Hevelius was in the 
same way influenced by Tycho. It appears that down to about 
1840, 3ayer’s Uranometria enjoyed a high reputation. Argelander 
showed, however, that its magnitudes were simply extracted from 
Tychc’s catalogue [and from the Almagest in most cases, s. 
Argelander, De fide Uran. Bayeri, p. 15 (E.)], and he himself 
proceeded to make a Uranometria Nova. It is to be presumed, 
therefore, that he endeavored to model his scale of magnitudes 
upon zhat of Tycho, although he may have sought to improve upon 
Tycho’s scale by making the intervals between the limits of suc- 
cessive magnitudes such as would seem equal. All observers of 
stars visible to the naked eye since Argelander have sought to 
conform to his scale. It is, thus, easy to understand how all the 
observers have, roughly speaking, the game scale of magnitudes. 
On the other hand the scale of Sir John Herschel, which was based 
on common English tradition from Flamsted (who perhaps imi- 
tated Hevelius, but was a careless observer of Reade, 18 very 
different.” C. 8. Peirce, Harv. Annals, vol. IX., p. 1-7, where 
is also given an ingenious diagram illustrating the differences 
between various observers. 
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many, and are, with regatd to the completeness of 
the survey, the total number of magnitudes used, 
the fineness to’ which the estimations were made, 
and the method of making them. 


The tables of Prof. Pickering, ehh are readily 
serviceable for my purpose, are those comparing the 
photometric measurements with the estimations of 
Ptolemy, Sufi, Struve, J. Herschel, the Urancmetria 
Nova of Argelander, the Durchmusterung of Arge- 
lander, Behrmann, Heis, Houzeau, the Urancmetria 
Argentina of Gould, Flammarion, the Bonn obser- 
vations, (Argelander), and of Prof. Pickering him- 
self. Other of the tables there given are also indi- 
rectly useful for this purpose. | 

The total number of estimations thus furnished is 
very near twenty thousand, all but eighty-five of 
which fall between the Ist and the 7th magni- 
tude. The estimations of each observer were dis- 
tributed in a somewhat peculiar manner, there. 
being always an undue number of stars estimated 
as being just of the 2d, 3d, etc., magnitude than 

‘of the 2d to 3d, 3d to 4th, etc., when that mode 
of estimating magnitudes was used. The rule fol- 
lowed in condensing tables arranged on this plan 
was to sub-divide them into divisions in which the 
even magnitudes came at the centre and the inter- 
mediate divisions to either side, dividing the exactly 
intermediate’ division into two, and counting half 
for the group above and half for that below, when 
necessary. Moreover, the average photometric re- 
sult corresponding to any one magnitude, ar sub- 
division of a magnitude, was weighted by the 
number of stars observed as of that magnitude; 
and the stars of intermediate magnitudes were 


; ` 
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weighted by half the sum of-the number of stars 
to either side of the even magnitude with which 
they were grouped, so as to bring the average esti- 
mation at exactly an even magnitude. Where the 
tables were given in 10ths of magnitudes, both the 
photometric result and the eye-estimates were 
weighted by the number of stars observed, and the 
groups formed by taking all the stars from the 
middle of one magnitude to the middle of the next, 
counting the number of just 1.5, 2.5 magnitudes, 
etc., as half for each. The photometric results cor- 
responding to exactly one magnitude of interval 
were then calculated from the average weighted 
10ths of eye-estimation (which seldom differed much 
from unity in either direction), With the excep- 
tion of the eye-estimates. of Professor Pickering, 
which were made with reference to the photometric 
magnitudes as well as with especial care and with 
the avoidance of many sources of error (and of a few 
observations by Sir J. Herschel, which have not been 
here considered), all the tables show one serious and 
one more or less decided deviation; they estimate 
stars of the first magnitude too bright. Or perhaps 
one ought to say that some of the stars of the first 
magnitude are so intensely bright that they make 
the average star of the first magnitude much too 
bright; or again, that the stars enumerated as of 
the first magnitude really should be sub-divided 
into two, those of the first magnitude and those 
few preéminently bright stars which one might 
term the Oth magnitude. It is also to be remem- 
bered that there are fewer of these stars to be 
observed, and thus greater room for error. A 
similer but opposite effect is noticed in the fact 
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' that in the six cases in which basis is given for 
calculating the ratio of 7th to 6th magnitude this 
ratio is too small; these six ratios present great 
discrepancies, and the result is not of great relia- 
bility. My method of correcting for these errors is 
to calculate the curve which the other four ratios 
follow and calculate the positions at the ‘2-17’! 
and the “7-6” ratio from the formula thus obtained. 


Another peculiar irregularity is to be found in the 
two ancient catalogues of Ptolemy and Sud. The 
ratio from “3-2” to “4-3” undergoes only a very 
slight fall or in Sufi’s case even arise, but in pass- 
ing from “4-3” to “5-4”? a sudden and most de- 
' cided fall. I see no ready way of accounting for 
this except perhaps that these observers may have | 
had in mind a general comprehensive distinction 
between bright and faint stars, and that in the 
desire to separate the two they made a gap between 
the 1-2-3 and the 4-5-6 magnitudes. No such effect 
occurs at all in the modern catalogues. On the 
whole, as the importance of these catalogues for 
this purpose is slight, it seemed better to omit the 
ratios in question, and perhaps it might be best to 
omit Ptolemy’s and Sufi’s catalogues altogether, the 
effect of which would be to slightly lower the re- 
sulting ratios.? . 


é 


1The 2-1 ratio, 7-6 ratio, ete., means the ratio for passing from an 
average star of the 2nd to an average star of the Ist magnitude; 
from one of the 7th to one of the 6th, and so on. 


? It should be added that Houzeau’s table gives a value for pass- 
af from the 6.7 to the 6th magnitude, which I could not use. 
Behrmann’s ratio for 2-1 from only five stars, and the Bann obser- 
vation ratio of 5-6 from twenty-two stars were also not used, for 
evident reasons. 
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The general average of all! the tables here used 
gives the following table, s all the above 
corrections : 











Megnitudes. 2-1 
Hog S e Bee! 5572) .4147} .3780} ..3860) .3125 Ta 2501) | . 3803 
| orrected 
satis “474 2732. | 
Ratios....... > wis aes zis 2.598] 2.888/2.1675| 2.063) (1.779) x 2.298 
; Corrected 
2 802, 1.876 | 
Weight, 1. e. | 
Number of ob- 288 |818.51701.53746.5 9772) 2428.5 | 
servations. | 


It is evident that the ratio decreases with the mag- 
nitude, and the empirical formula thus calculated by 
the method of least squares that best satisfies these 
results is log. p. — .49974 — .03486 m, or, p. == 
3.16 (.9228) m. Mr.. Peirce’s results by the same 
method give log. p. = .48 — .0151 m. 

The following table shows the divergence between 
the observed and calculated ratios by my formula. 
The logarithms are given. It should be said that 
—— — the magnitude, m, means the 
Observed. | Calculated. | mean magnitude, e. g., for pass- 

44745 | 44745 ing from 3-2, the value of m is 

-4147 | .41259 | 2.5, As will be seen, the result 

-3780 | 87773 | when we plot the logarithms is a 

.3360 . 34287 i š š; 

195 | gogo | Straight line, with a more de- 

277315 | .97315 | cided inclination than that of 
Mr. Peirce. The resulting curve 





*Te methods of deriving these averages is as follows: After de- 
riving the (logarithm of) the ratio for passing from one magnitude 
to the next above in the way already desoribed, all these results are 
grouped with their I nae weights and expressed in loga- 
rithms. The weighted average logarithm for each group, *“2- L i 
“3-27? “ 4-8,” etc., is calculated, and these form the uncorrected 
series of logarithms givən in the table. The reasons for lotting 
the logarithms rather than the ratios themselves is that the | 
rithms form the simpler mathematical curve, a straight ve or 
comparison, and in addition obviate the distinction between the 
ascending ratios and their reciprocals, the descending ratios. 
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as well as the theoretical curves’ 
of Mr. Peirce and myself are 
` L given in the figure, q. v. 
It should be added that facts 
favoring this interpretation of 
Fechner’s law exist in other kinds 
of sensation; but perhaps not in 
sufficient quantity to allow of a, 
quantitative determination such 
as is here made. It is universally 
admitted that the accuracy of 
Fechner’s law (or Weber’s law, 
for from this point of view the 
two are simply two different modes 
of experimenting) suffers a deviation both when the 
stimulus becomes very intense and when it be- 
comes very slight. A more or less extended inter- 
mediate region in which the law holds is generally 
supposed, and the deviations at the extremes, which 
are admitted to be of opposite natures, would 
. then form a broken line somewhat like this— 
| But it is certainly mora nat- 
ural to suppose that the curveis more regular and 
can be represented by a straight line inclined 
throughout. Such is the result which the consid- 
eration of star magnitude suggests and formulates. 
Whether and in what way this result is to be taken 
Into account by astronomers must be left to them to 
decide.! To the psychophysicist this method of 
testing the law is of very especial interest, amount- 
ing almost to a new psycho-physic method; even 





1The astronomers have generally adopted the ratio whose logar- 
ith is .4, $. 8., 2.512, ag proposed by Pogson. The average of the 
above values ig .8608 (or 2.203) If we confine ourselves to stars 
down to the fifth magnitude the average is .89635 (2.492). 
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though it be one rough in its nature and limited in 
its applicability. The psychological processes in- 
volved in this kind of experiment differ so much 
irom those employed in the more current experi- 
mental methods, that a comparison between the two 
is extremely valuable ; and is made the more so as it 
is capable of furnishing the grounds of the validity 
of the inference from Weber’s to Fechner’s law. 

The general conclusion reached by my investiga- 
tion is that the law regulating the ratio of light be- 
tween stars of one magnitude and those of the next 
above or below it, is the psycho-physic law as formu- 
lated by Fechner, with the modification, however, 
that the ratio in question, instead of being perfectly 
constant, decreases slightly with the brightness of 
the star, and may provisionally be regarded as fol- 
lowing the empirical formula, log. pọ — .5102. — 
.0353 m., where p is the ratio of the light of one 
magnitude to that of the next below it and m is the 
magnitude intermediate between the two between 
which the ratio is to hold. All this is claimed for 
stars down to the sixth or seventh magnitude only ; 
what the law is for fainter stars remains to be deter- 
mined. 
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Proceedings of the English Society for Peychical Research. From . 
July, 1882, to May, 1887. , 


Phantasms of the Living. By EDWARD GURNEY, M. À., FREDERICK 
W. H. Meyers, M. A., and Franz Popmuorse. Two Vols. 
1886. 


The movement out of which the English Society for Psyzhical Re- 
search grew seems to have been Professor Barrett’s paper before the 
British Association in 1876. This was the year in which the experi- 
ments of Mr. A. E. Outerbridge became known in Philadelphia, and 
in which Dr. George M. Beard, of New York, began his publications 
on muscle-reading. Unlike these American writers, Professor Bar- 
rett surmised that muscle-reading was an inadequate explanation of ` 
the “ willing-game’’ just then becoming popular in England, espec- 
ially when the transference of impressions was accomplished with- 
out contact, and the older theory of thought-reading seems on the 
whole to have prevailed. Although the problem termed by Pro- 
fessor Barrett ‘“‘supersensuous perception,” was the vital and chief 
ea a ater one, the English Society, at its organization in 1882, 
had in view the broader object of investigating modern spiritualism 
generally. The president, in his opening address, declared it “a 
scandal that disputes, as to the reality of these phenomena, should 
still be going on,” claimed that there was at least a “prima facts 
case for investigation,” and warned his hearers that in so strange 
a field it was only very gradually that all the complicated precau- 
tions needed to exclude possible illusion or deception could be 
learned. Professor Barrett, too, recognized, though not very gra- 
ciously, Dr. Beard’s six sources of errors, and referred to the preju- 
dice with which this subject is usually approached. 

Thus far not only the formation of such a society, but the bold- 
ness of its plan, with its committees on apparitions and haunted 
houses, and on the claims of Mesmer and Reichenbach, and the 
- degree to which the difficulties and dangers of the proposed investi- 
gation were realized, were all such as.to commend it, not only to 
every chologist, but to every true and intelligent friend of culture 
and of religion. While those who regard the baser forms of 
modern spiritualism as the refined and concentrated embodiment 
of all the superstitions of a remote and barbaric past, and the claims 
of those who pretend to mediate ketween the living and their 
friends who are dead, as a nameless crime against the most sacred 
ronge of the soul, must feel a deep interest in such work, there is 
another class, perhaps still larger, and with an interest still deeper. 
This class consists of those who, in these days of unsettlement in 
ous beliefs, hope to find amidss superabundant aberglawba a 
nucleus of certainty for at least the doctrine of immortality. The 
most absolute idealists are not so satisfed with the speculative 
method which works by exhausting thought-possibiities as not to 
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welcome the most empirical refutation of materialism and mech- 
anism. Even Mr. Meyers’s “ phentasmagoric efficacy,” his ‘ tele- 
pathic percolation,” or veritable ghosts of those dying or dead, or 
even in great danger, are not unwarrantable in establishing his 
“solidarity of life which idealism proclaims,” or “the universal 

mind in which all minds are one.” But the impartiality attainable , 
in most flelds of seientific research, while it is the ideal to be striven 

for, in fact is impossible here. A rigorously unbiassed, and yet an 

intelligent jury, could probably not be found in this country, or in 

England, s0 many and subtle and remotely ancestral are the con- 

scious, and far more the unconscious, prepossessions which enter like 
Schopenhauer’s primacy of the will, melas us all lynx-eyed to all 

that favors one side, and bat-eyed for all that favors the other. It 

is the fact of this inexpugnable bias (which, as has been well said, 

evolved from a state of savage superstition, s0 predisposes men that 
every occasion for it to show itself is utilized, andis therefore danger- 

ous to modern culture and civilization, which enters unconsciously 

into our judgment regarding all such evidence as seems yet attain- 
able in this field, weakening strong and reinforcing weak proof), 

that must be constantly kept in mind in seriously striving to form 

a just critical estimate of the voluminous printed work of the 

English Society. Even in reiterating the oft-expressed regret that 

so few men of science, trained in habits of exact observation, to 

offset the per-fervid and ever-fascinating exuberance of Mr. Meyers, 

who imposes on his brilliant imagination least of the temperance 

and suspense bred by the methods of modern science, codperate 

in the work of the Society, and especially that trained psycholo- 

gists and alidhists should hold aloof from it, we shall seem to many 

to express a bias of our own. To these matters we shall recur. 

Mr. Creery, a rural English clergyman, had five daughters, who 
were between the ages of ten and seventeen, in 1882, when the first 
report was made. Mr. Barrett, who is, we think, a professor of 
physics, certifies that they were ‘‘all thoroughly healthy, and as free 
as possible from morbid or hysterical symptoms,” Their father 
states that from October, 1880, he had spent “‘night after night for 
several months, an hour or two each evening,” In experiments on 
thougat-transference with his girls, and seems to have noticed none 
of the hysterical symptoms, excessive fatigue, dizziness, trancoidal 
inclination, faintness, egard look, or other pathological effects that 
alarmed.other observers and correspondents of the society who 
tried similar tests with adolescents. At Easter, 1881, Mr. Barrett 
was admitted to the family seance. The most meagre account of 
the conditions of this session are given, and no record was kept of 
the namber of guesses allowed. In August Mr. and Mrs. Sidgwick 
made a few tests, the conditions of which are not detailed. In 
November, and again in February of the next year, Prof. Balfour 
Stewart did the same, and reporte his results, stating, however, that 
“while they cannot stand on the same footing as those of Professor 
Barrett” and others, they may have corroberative-value. In April, 
1882, Mr. Meyers and Mr. Gurney tested the girls in sessions cover- 
ing six consecutive days. In August the three oldest girls went to 
Cambridge, where experiments were renewed day by day for ten 
days also by Mr. Meyers and Mr. Gurney, and in December, 1882, 
Professor Barrett again, alone, renewed tests in Dublin. The per- 
cipiert power of the children gradually declined during this time, 
“go that at the end of 1882 they could not do under the easiest con- 
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ditions what they could do under the most stringent in 1831.” This 
decline, it is later stated in 1886, “had nothing whatever to do with 
any increased stringency in the precautions adopted.”’ 

at the precautions did grow more stringent there is abundant 
evidence. At first “al silently thought the name of the thin 
selected,” after it had been written down and showed to the rest o 


` the family. “The presence of the father seemed deridedly to 


increase the percentage of successes.” At Cambridge, where. the ' 
three elder sisters were isolated from their family, and where 
usually none of the sisters but the guesser knew the card selected, 
the successes were less numerous. Very significant is the series of 
thirty-two experiments where the sisters knew, and only the tops 
of their heads were visible to the guesser, and the suit was named 
correctly fourteen times running, with great positiveness and reitera- 
tion, while the card was right but five times. From twenty-seven 
experiments at Dublin, with the other sister knowing. the com- 
mittee felt justified in saying that the presence and assistence of the 
sisters made no appreciable difference in the result, while at Cam- 
bridge only eight trials without and seven with the sisters knowing 
are given as the basis of a similar inference. From these random 
data the careful reader must infer that the effect of the presence of 
other members of the family was far from sufficiently studied. 
Indeed the opposite conclusion from that of the committeee is sug- 
gested. The latter expressly ascribed failure under strange condi- 
tions to diffidence, and aimed mainly to exclude only consctous, and 
underestimated unconscious collusion, which the long previous 
practice at home must have made almost inevitable with a set of 
adolescent girls, however honest or healthy. We shoffld even like a 
more explicit statement as to how the other sisters were excluded 
from knowledge of the object selected, where they were, ste. 

The methods of isolating the guesser are perhaps still less gatis- 
factory. At flrst (Easter, 1881) the child was sent into the next 
room, and the name of the object was written and showed around. In 
April, 1882, the child was recalled by one of the experimenters and 
movements inthe room were excluded after the recall. Later a 
watcher was sent from the room with the child, and on being re- 
called the latter was placed with her eyes away from the company. 
Once at least she was isolated behinc the door, at Dublin “ behind 
an opaque curtain” [although we have found an hypnoticall 
sensitized subject who could read large letters in sunlight throug 
five thicknesses of cotton sheeting]. In this most vital respect also 
there was not only no rigorous control and no systematiz method, 
abut only the first rude and irregular preludes and approaches 
toward ‘1t. .Such conditions also can serve only to satisfy those 

aa or with the bias for a pneumatic view of things above re- 
erred to. i 

Again we cannot forbear asking if every experiment, without ex- 
ception, in Mr. Barrett’s session of Easter, 1881, to say nothing of 
Mr. Stewart’s sessions, was recorded; and if the results were all 
noted on the spot and the conditions and descriptions taken at the 
time and place. The experience of the Seybert commission in 
these respects, eccal the latter, as well as the writer’s own ex- 
perience with the untrustworthiness of memory, even foz an hour, 
Where such complex conditions and’ interests are inveclved, are 
sufficient to justify this query. The report of July, 1882, is not ex- 
plicit on these matters, and, from a careful scrutiny of it, it appears 
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at least doubtful. When was the paragraph in quotation marks 
beginning page 21 written, and when the very general description 
of conditions on page 20? If Mr. Barrett himself made or dictatect 
these notes on the spot, how could he, as the only person present 
besides the family, possibly so secure himself against all the mani- 
fold and subtle sources of fallacy in observation as to be warranted 
in calling his tests on this occasion “absolutely unexceptionahle 
and conclusive,” as he recklessly does. Next in importance to the 
method of experimenting in so hazardous a field is the way of 
making the protocol and working up the final form of the-report. 
Either this or the accuracy of observation, or more probably with 
but ene observer, however good, against so many possibilities of 
error, both must suffer. If either of these surmises ig correct, it 
bears against the statement that the girls gradually lost their 
power from any cause but increased precautions on the part of the 
experimenters. 

n some of the Creery experiments the precautions of the com- 
mittee might possibly be impaired by the number-habit, then 
unkown, and now probably but partially explored, or by corneal 
reading, or quite broken through Ë muscle reading without contact 
of the manifold, and as yet but little known, forms and possibilities 
which the committee seem to have mainly ignored throughout. We 
know as yet comparatively little about the constitution and laws of 
what Dr. Carpenter used to call our automaton. One thing how- 
ever, ig more and more realized, viz.: that it is far more sensitive 
than our super-liminal conscious sensation, that it is indefinitely 
more complex and manifold, that no culture has ever approached in 
its diversity, subtilty or unity the limits of brain possibility in 
these respects. Neural is far wider than psychic action—the latter 
involving the former, but not the former the latter. Only when 
the former reaches a certain intensity, and pepe extensity, 
and lasts.a certain time, does consciousness, which represents as 
through a loophole aggregate cerebral states and changes, arise. 
In the study of hyperssthesic states we now begin to realize the 
possibilities of our sensory organism, and how greatly the limits of 
just observability vary at different times and states and in different 
perscns, and how it responds physically to the remotest and faintest 
cosmic influences. Hearing, ¢. g., which is known to vary exceed- 
ingly sons people whose auditory sensitiveness passes for normal, 
the writer has carefully tested in many persons. Two individuals 
were selected for exceptional acuteness in this senge, and the fol- 
lowing simple code devised by the writer, which, though repeatedly 
tried in critical companies, has never been detected, and with re- 
sults that impressed many as genuinely telepathic. Pulsations, felt 
subjectively by the percipient, and easily counted by the agent, 
either by movement of the toe if one leg was crossed on the 
other, or directly seen in the aorta, or in vibrations of hairs or neck- 
ribbans, were the basis. The faintest respiratory noises through the 
noge, or even mouth, of the agent, were made to coincide with and 
accert certain pulsations of the preven To make these 
modified breathings so distinct as to be clearly heard ata distance 
by the normal sensitive, yet so faint as to be inaudible even if 
listened for by spectators often nearer than the agent, was the art 
of the latter. If a number was selected by some one present the 
agent caught the rythm of the percipient’s pulse, and could hold it 
for some time if blindfolded, or then see it in the toe occasionally, 
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and gave a very fannt sniff coinciding with a pulsation, and from 
this, as zero, the pe-cipient counted till the next sniff for the first 
digit, then till the next sniff from the second digit, and so on. 
For cards, first the suit and then the card, were counted off. The 
alphabet went more slowly, but a series of diagrams, from which the 
election by the oy was made, which had been memorized 
and numbered, was the greatest success. When the percipient’s 
ears were stopped, zoughs, jars on the table or floor, etc., helped us 
out. This trivial cade, however, essentially depended ultimately 
for the absolute security it generally possessed on the fact that the 
percipient could hesr more acutely than any one present, and when 
that is the case a telepathy not outside the ordin channels of 
sense is possible. We have no data whatever for believing that 
the ear can hear an 1 distinguish muscle or pencil sounds in making 
different letters, hear pee e through a couple of doors, etc., but 
neither have we adequate data for judging how far these, or even 
less desperate possibilities in the field of vision, would need to be 
wretched lo account for some of the Creery phenomena. Again, a 
man enters a strang> house and wills with the family that a girl in 
another room bring him certain things in various parts of the house. 


Would he not almost inevitably in the first session, follow in- 


selecting objects, th= suggestions of those who knew what was in the 
house, and whose mind had been trained both generally from 
infancy and specifieally by the long-continued practices with each 


other, to concilliert action with that of the percipient, and who ' 


would moreover no wish her to fail in such an exhibition of her 
wer? When satcer was suggested and written, and plate was 
rought, the percipmnt said, saucer “came into my head, but I hesi- 
tated, as I thought + unlikely you would name saucer after cup as 
being too easy,” indicating that here, at least, she was controlled 
by deliberate judgment about the degree of ease or difficulty with 
which a test was siggested by the preceding one. This suggests 
clever prediction ot the action of minds whose processes are thor- 
oughly familiar—a xind of integrated as opposed to multiplex per- 
sonality, ag in the case of the Siamese and less identified twins—at 
least so far as the laose of ordinary associative thought is concerned. 
Our chief a ater all is that in the Creery tests the methods 
were 80 variable anc the results so inadequately worked up and 
presented, that thos3 whose interest does not centre in the factitious 
problem of telepathy can get so little aid from them. The poise of 
a Newton would have even withheld all results till at least some 
mode or law was eitner demonstrated or at least disposed of. Is it 
color or form, suit o~ card, eye or ear or muscle-sense, that is the 
preferred medium Cf transfer? These vital points, towards which 
we think a truly scientific mind would instinctively tend, are only 
cursorily mentionec and 7 as afterthoughts. They could 
best be studied by a careful scrutiny and tabulation of errors which 
would very likely prove more luminous than successes, and 
these were not onL not printed, but appear to have bsen only 
recorded ag errors. The color of the card, 6. g., ought to be right 
twice as often as the suit. Were it still more often right it would 
suggest that transference could be more hopefully sought in the 
field of color; if ona color was chosen most often, that preference 
would be a fruitful theme for further research, and suggest the 
kind of precautions, etc. If nine and five are often confounded it 
would suggest transcer by ear, as in the case of a fleshy and wheezy 
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agent we heard of whose unconscious laryngial innervation, while 
tainking of figures and numbers, suggested them to a percipient; 
if three and two, it might suggest muscle-sense, as the tops of 
both figures where the hand begins to make them, are alike, so that 
they ara often confounded in muscle-reading, as also are six and 
eight. If the letters most often mistaken are those shown by 
Javal’s tests to be those with least individuality and most liable 
to be confused at a distance, in sunlight, ete., we should infer visual 
transfer. Tor all such directions of studies, however, or for such 
data as the experiments made must have afforded had the record 
Leen complete and full, we seek in vain. Thus if we conclude 
from the very striking results presented, something unknown and 
independent of consciousness and will, the alternative is by no 
means necessarily something extra-sensuous or immaterial, or in 
any degree absolved from the conditions of time and space. So far 
as this is inferred, we have only another illustration of the invet- 
erate vulgar tendency to associate all unusual manifestations of 
man’s unconscious automatic nature with supernatural powers,’ 
vhether of good or evil. No special study of such popular chapters 
of psychology as dreams, witchcraft, hallucination or hypnotism 
unless made on the basis of long apprenticeship in experimental 
biology and physiology and the study and observations of nervous. 
diseases generally, is likely, as it seems to us, to give one that sense 
of the depth and breath and number and subtility of physical 
processes underlying and overreaching and encompassing our con- 
scious psychic activities that is so indispensable just at this point, 
to prevent an investigation so well begun and representing such 
high attainment and ability from ending—we will not say as abort- 
ively as the other well-known attempts to explain these phe- 
nemens made within a century, for it is already far beyond them 
in methods and results, but without utilizing all the rays of light 
which modern science now sheds from so many and widely separ- 
ated points upon the great central questions of psychology. The 
percipient’s descriptions of his mental processes so often adverted 
to in the reports of the Society are probably of less value than the 
long account of their symptoms neurotic patients are wont to give 
physicians who will listen from courtesy and diagnose quite inde- 
pendently of the patient’s morbid legend. The degree of reliance 
on the undoubted good character and mens conscia sibi recti of their 
subjects the committee manifest, despite the irrelevancy of these 
considerations, which Dr. Geo. Beard has made so plain, and per- 
haps even the uncalled for allusion to their own veracity and in- 
tended accuracy [‘‘ The possibility of collusion was excluded unless 
cur own veracity be impeached,’ ee are beyond ali question, 
are by 10 means designed to give hostile criticism an air and sense 
cf personal discourtesy, but are only an irrelevancy expressing 
the tendency we deprecate, 

We have dwelt with some detail on. the Creery phenomena be- 
cause Mr. Gurney, Mr. Meyers and Professor Barrett, the most 
active workers and probably the best observers in the English So- 
ciety, spent so much time on them, and because the former ex- 
pressly states that ‘it is to those trials that we owe our own convic- 
tions of the possibility of genuine thought-transference.’’ Hence a 
bias certainly existed in ail subsequent experiments. The precau- 
tions grew more strict, and probably, as we infer, the record grew 
fuller and more exact, and what is called a decline in telepathic 
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power we should interpret from between the lines of the record 8s 
an approach to the heart of the mystery, which ought tc encourage 
unbiassed investigators to J. on toward a beckoning goal. The 
. girls grew discouraged and dic not succeed with each other, it is 
said. This is natural, as interest in their performances diminished. 
But it is strange that this decline should coincide step by step with 
closer study of them, and still more so.that all the girls should 
lose this marvelous power simultancousty/ Never was a momen- 
tous discovery wrested from nature with less labor. , Groups of 
agreeable ladies and gentlemen at play sustain each cther’s flag- 

ing interest by the admonition that the sensuous demonstration of 
the reality of the world of things spiritual and immortal is at hand. 
‘ One should not let one’s self be discouraged,” says Herr Schmoll 
in the proceedings for May, 1887, “by a little trouble when there 
is a chance of throwing light on events which, correctly appre- 
hended, may lead us to the psychological proof of our transcend- 
. ental, imperishable ego.” That these investigations have struck 
the trail of something new and streange,.however rare and abnor- 
mal it may be, there is ample evidence; but so far they have given 
us only the opinions of individuals either emboldened or perhaps 
formed by very exceptional experience in a field of great popular 
interest and little 1. knowledge, attractively narrated some 
time afterward with illustrative extracts and a few very summary 
tables from notes taken at the time. - 

The second group of evidence for thought transference, next in 
importance to that obtained from the Creerys is that where forms, 
often not easily described in words, seemed extra-sensucusly trans- 
mitted. In the first series of these Mr. Blackburn, an editor, was 
the agent, and Mr. Smith, “a young mesmerist living at Brighton,” 
was the percipient. They had frequently practiced together pre- 
vious to their first meeting with the committee in December, 1889. 
The method was as follows: Mr. Smith was blindfolded and seated 
with his back to the committee, but in the same room with them. 
Figures were drawn by the latter, and after Mr. Blackburn had 
looked at them, and then held Smith’s hand awhile, he released it, 
when Smith drew the figure, remaining blindfolded while drawing, 
as expressly stated in italics, We beg our readers wko may be 
sufficiently interested to try and draw closed lines, bringing the 
end to exactly the beginning, as is done in fourteen or more cases ° 
in these reproductions, with their eyes closed. We have repeatedly 
triod and failed with each of these forms, whether drawing slowly 
and irregularly, ag in the earlier figures, or smoothly, ss in No. 7. 
Hence we infer either that Smith saw while drawing, which 
seemed to the committee as Ukely, and no more so than that he 
saw while divining the figure, or else that we have here to do with 
another mild marvel to which they have not called our attention. 

About six weeks later experiments for three or four consecutive: 
days were conducted at the rooms of the society in London with the 
same subjects, and still another series in April, 1883. Ir. all thirty- 
seven figures were drawn for reproduction, of which fac similes of 
twenty-two are published. Of these five were with contact. These, 
however, and even the first series, we may disregard, as it now be- 
came with the committee a ‘cardinal axiom on this subject that no 
experiment where contact of any sort is allowed can be decisive.” 
For the remaining seventeen the conditions seem more strict than 
for any tests yet made. The agent was seated and watched contin- 
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ually in one room, and the drawings were made in another which 
the committee did not leave. After seeing the picture, Mr. Black- 
burn, with closed eyes, was led into the room with his sensitive 
and placed behind him ata distance of some two feet. The per- 
cipient sat and drew with or without bandage as he chose, and the 
reproductions were at once secured. With the record of these sev- 
enteen reproductions, without contact, of the most unconventional 
diagrams we confess ourselves more deeply impressed than with any 
other work of the society, especially the remarkable No. 22, repro- 
duced with the ears of the percipient stopped with putty, and wraps 
enveloping the entire upper part of his body. e can but wis 

however, there had been more of these, and consecutively, and 
that while they were about it the committee had isolated the lower 
part of Mr. Smith’s body from all sensation of jars, and carried, 
rolled or swung the agent into the room, to exclude the possibility 
of a zode by steps which an American exhibitor has brought to an 
incredible degree of development, and also tested the amount of 
reduction of acuteness of audition in each ear of Mr. Smith, or at 
least of themselves, by putty, and taken precautions to make sure 
that all ight from the floor was excluded from Mr. Smith’s eyes. 
We have practiced with some success a toe-code, a part of which is 
by minimal movements of the great toe within a thin shoe, 
the latter not moving at all, and a part, for complex figures, in- 
volving slight movement of the toe of the shoe, which we should 
. think would only be facilitated by the conditions of No. 22 with 
overhanging wraps to shield it from the committee. Moreover, it 
is Just these larger general forms and relations of parts without 
finer details that are best transmitted thus, while the latter, as the 
committee note, are absent. It seems worse than Mephistophelean 
—indeed we wish we were freer from the fear that it is go in very 
truth—to even suggest, in place of tension toward transcendental 
entities, slight practiced movements of the big toe. We do believe, 
however, that the mumber of possible keys and codes by which 
thesə things can be done is far greater than the committee seem to 
realize, and even that very subtle forms of deceit are sometimes 
automatic and quite unconscious in the most worthy people. The 
first four figures where contact was allowed are certainly much better 
reproduced than any other four in the series, and in Figure 13 an 
entire change of the percipient’s conception of the model was caused 
by contact, though unfortunately it is not stated whether Blackburn 
touched Smith again after he had corrected his conception of the 
a asa and before 1t wag correctly reproduced, or whether the sec- 
ond reproduction coincided with Blackburn's memory of it. Again, 
in Figure 6, contact suggested a remote reproduction. Suggestive, 
too, is the circumstance that after contact was excluded Mr. Black- 
burn explains so many deviations in the copy into greater con- 
formity with the originals by mistakes in his own conception, which 
he had done in no previous case in this or the earlier series. A 
` cross in one would grow too large in his mind’s eve against his 
will; he had ‘not precisely remembered’’ another; “forgot the 
eyes in another; focused on one part only in another, and imag- 
ined curves in the opposite direction in another. The tests to 
account for the mental inversion of objects, which strikes us as 
just the thing, were only forty-two in number, 'the result being 
that eighty-seven per cent. of the answers gave the direction in 
which a vertical and only thirty-seven per cent. gave that in which 
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a horizontal arrow pointed. May we add that we bave found the 
same advantage of perpendiculars in the toe-code, on’ account of 
the relative difficulty of latefal movement? This is doubtless 
entirely irrelevant, for it is expressly stated that Smith sees in his 
mentil shrine the image of a white arrow on a dark. ground and 
instantly detected the change when a white arrow on a red ground 
was substituted for an ink-drawn one. This aside, however, we 
deem the evidence considerable that after contact was given up 
either a new and less practiced or more difficult code (conscious or 
unconscious) was used, or else that the unknown telepathic forces 
were obliged to find and deepen other lines of least resistance. 
Mr. Malcolm Guthrie, well known as a writer on the Spencerian 
philosophy, is the centre of another important group of thought- 
transferers, and the percipients are young lady clerks in his 
drapery establishment in Liverpool. His first tests had been made 
upon his son. “a nervous and susceptible fair-haired boy of ten,” 
who was at first very successful, but whose efforts made him ‘‘ feel 
ueer,” and who was soon ‘‘ disposed to ensure success by taking a 
sly peep at the object.” Here he would have stopped had he not 
learned of the success of the lady clerks, who had practiced by 
themselves, stimulated by an exhibition of Irving Bishop. The 
protocol here is admirable, taken on the spot by Mr. Birchall and 
printed in full, and Mr. Guthrie is very positive in stating that 
there were a large number of ‘‘complete successes” where ‘‘the 
possibility of indication was excluded.” The first session of 
April 4, 1883, consisted of four tests with contact and blindfolded . 
percipient, and one pretty complete success. At the next session, 
which was without contact, the ladies alone were present. In the 
frequent sessions in April and May and the following fall, thirteen 
in number, with from one to over a score of tests each, Mr. Guthrie 
and Mr. Birchall were generally present with the ladies. The 
party sat in a semi-circle facing the percipient, and one, or more 
commonly all present, acted as agents, gazing at an object placed or 
held in front of them, but back of the blindfolded percipient’s. 
head. The first thing that strikes the critical reader is that fail- 
ures are put down only as such, whether entire sessions as those of 
May 26, August 30, September 26, or single teats, while the words 
of the percipient and the conversation with the agent, showing the 
approximations to correct guesses, are quite ly given in suc- 
cesses, although here again failures would be probably more in- 
structive, or at least as much so, as successes. The tests were 
mostly visual, and thus, so far from the process being ‘‘ independ- 
ent of the recognized channels of sense,” as telepathic processes 
are defined, they are distinctly in the field of vision. Hence, if the 
vision was not due to normal retinal stimulus, however subtle in 
sai the images must be centrally‘initiated and projected cen- 
tri ugally outward and downward, which even Mr. Garey is bold 
enough to urge, in the face of a strong consensus of neural special- 
ists only,for those of the more elaborated and variable sort. The’ 
percipicut first “sees” light on dark, and next most frequently 
yellow, the brightest colors, and very general indications of form 
follow. The first attempt made to study the effect of colors might, 
if systematized and carried out, have told us whether the ease of 
peace followed the law of saturation or intensity, but was so 
adly arranged as to show nothing. This and much else makes us 
wish to know how the percipients were blindfolded, but we are 
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only told once for all that it was ‘effectually.’ How many 
thicknesses, of what kind of material and of what colors; bow, if at 
all, tney were tested as to their sensitiveness to light, wbich may 
be completely absent at first, but slowly regained in wonderful de- 
gree, as experiments show, by rest. We are not told the position 
of the oo or whether there was one or more, nor whether there 
were polished surfaces capable of reflection, whether access of light 
from below was permitted. The writer knows a young man who 
has given attention to the position and use of tiny mirrors, drawn 

hairs or invisible threads from the shoe-sole, pants, etc., to 
enable him to see below a blindfold what was taking place above 
and oack of him, trying even watch-guards and chains, bright but- . 
tons and eye-giasses carelessly hanging from his neck. In such 
tricks ladies might possibly receive even unconscious intimations 
from reflecting surfaces of stones in their brooches or rings, or in- 
deed a ponen surface capable of sending light: under a hand- 
kerchief about the eyes. There is little indication that Mr. Guthrie 
is aware of the number and subtility of the sources of error in such 
experiments as he conducts. We have ourselves conveyed indica- 
tions of form to a confederate by slight conscious movements of - 
the eyes. This code is a dangerous one, for the attention of all is 
so prone to fasten on the eyes, but the law of the dominance 
.of contours and the motor elements of perception shows how 
unconscious and instinctive it is. With contact we have conveyed 
form by motions so slight as to tax even Goldscheider’s limits of 
extensive sensibility by a grain of sand glued to the finger-tip, and 
deliberately drawn a figure on the dermal surface of the per- 
cipient by motions so slight as to escape detection. A very simple 
and rapid pressure mode tos figures, with almost no lateral motion, | 
is worked with a little practice. Another possibility of error lies in 
the tests with names and letters. If one thinks of a letter and 
either says or points to each letter in the alphabet, a good muscle- 
reacer divines what letter isin mind by unconscious and. unavoid- 
able modifications of finger or voice when it is reached. In the 
Guthrie tests a free conversation is held. ‘‘Hasthe word come to 
you?” says the agent to the hesitating percipient, who responds z, 
which is the last phonetic sound it “has,” “Right,” says the agent; 
“£: at once says the percipient. After guessing o rightly and hear- 
ing the word right again, now perhaps without any modification 
of any of its phonic elements, the percipient murmurs p and m, 
and when the agent says No, at once responds z, which is right. 
As there is internél evidence by indirect quotations and other ways 
that we do not have a full stenographic record of all the often pro- 
tracted, conversation leading up to the correct guesser, suggestions 
unconsciously given and received of this kind are at least not con- 
sciously excluded. 

In the report of November, 1883, sixteen reproduced drawings 
selected from one hundred and fifty obtained by Mr. Guthrie and 
his subjects are published. The original diagrams were ®‘ for the 
most part” made in another room and placed behind the agent, 
anc. later in those published, on the agent’s side of a wooden 
stand on a table between him and the percipient, the latter being 
blindfolded. When the percipient professed besdi ready to draw, 
the picture was concealed and the blindfold removed. Of the 
gixieen, which seem to bave been produced after considerable 
practice, and with these more strict conditions, contact occurred 


138 PSYCHOLOGICAL LITERATURE, 


in but three cases, which are reproduced better than the rest, cer- 
tainly if we exclude the first six complete and consecutive tests of 
a single sitting. With one hundred and fifty ever so partial suc- 
cesses it would seem that some induction could be made as to the 
ai of the figure or the forms that were best or worst reproduced. 

those printed angles are nearly always retraced by the percipi- 
ent. The same is true of curves, especially circles, with which 
angles are never confounded, although curves are repeatedly given 
in the wrong directions. It would seem that vertical were quite 
well distinguished from oblique or horizontal lines. A straight 
vertical line is drawn with a crescendo and then a diminuendo of 
rate, ag Vierordt’s experiments show, and also of pressure and of | 
noise, as experiments with a spring pen on a large rotating surface 
made in the psycho-physic rooms of this University showed. Such 
a line is readily distinguished from a curve by the ear alone. A 
gradual change of direction involving new sets of muscles, a single 
movement in one direction, a sudden change in direction, series of . 
repeated movements, large and small lines of the same sort, heavy 
and light, etc., are not hard to distinguish. <A few tests with such a 
code, as near to nature as we could make it, have at least convinced 
us of possibilities, and we commend it as a subject for further spe- 
cial research as a kind of psycho-physic auscultation. This does 
not explain to our mind by any means all in all of the sixteen re- 
productions of this series, but we should like to know how these 
exceeding broad and scratchy lines of the ‘originals, which are 
reproduced indifferently; now 1n very heavy and now in fine lines, 
were made. Such a suggestion, however, may after all only serve 
to divert attention from some entirely different mode of transmis- 
sion. 

In July, 1885, Mr. Guthrie reports further researches, assisted by 
Professors souk? and Herdman, but complains of a falling off in 
the success of his experiments, shown also in his tables. One 
poe had been lost, the novelty and vivacity of their seances 

e said was gone, and he had lost power to give off impressions. 


Whether the percipient had lost power he does not know. The 


professors do not appear to have made the precautions much more 
effective, although they placed the percipient blindfolded facing a 
corner, and placed objects on a screen at the back of her chair 
which were seen from behind by the agents. We are not told the 
ala or number of the lights, the nature of the screen, the re- 
acting quality of walls or floor, what precautions were taxen in 
placing and rono uE objects. Suppose the sereen to be metallic 
or resonant, or ‘even hard, or the objects handled without care not. 
to hit them against things in a way to produce noise, then we may 
have suggestions by sound, as in the well-known game of guessing 
any one of a dozen objects by their sound when struck, which 
a well-known philologist thinks the primal origin of names of ob- 
jects. Were precautions taken that no floor shadows of the object 
should be cast, and has Mr. Guthrie ever tried that other parlor 
ame, once very popular in this country, of holding up objects at a 
istance of from a few feet to a few inches (according to the sensi- 
tiveness of its agent), from the face and neck, to be guessed by 
their differences of radiant heat? Surprising facility in this latter 
game we have known to be gradually lost by fatigue or consciousness, 
as with these subjects. In the ease with which colors are divined 
especially if bright, the repeated substitution, in objects not well 
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known, of contours for surfaces and of surfaces for solids, all 
suggests, as one of Mr. Guthrie’s subjects insists, real vision, and 
not a mental impression by thought alone. This circumstance, and 
the continued phenomenon of inversion of right and left, and of 
reminiscence, or late effect of a previous figure, seem to us very sug- 
gestively to invite further special research in each direction, which 
was nct attempted. 

Professor Lodge makes an independent report on his “some 
dozen sittings” with Mr. Guthrie’s subjects. Like several physic- 
ists wish whom we have conversed on this subject he conceives the 
_ relation of mind to brain as very likely analogous to that of electric 
energy to the conductor, as not confined to its contour, but exerting 
an influence ‘‘like a faint echo” in adjacent space, and so perhaps 
affecting other near brains, but so slightly that they do not com- 
monly notice it. He says that no reliance was placed on or care 
taken in the bandaging, but he shows, although in a strange field, 
the training of a man of experimental science by the valuable sug- 
gestions of two agents, thinking at the same time of a different 
object, and again of two percipients and one agent, but neither was 
fairly tried. i 

Of the tests made by J. W. and Kate Smith, and by Max Dessoir, 
both, but especially the latter, are not only poorly reported, but 
seem to have been made with so inadeguate a conception of the 
sources of error, that, although we are assured that ‘‘ deception con- 
scious or unconscious is altogether ont of the question,” the indica- 
tions are, to our thinking, quite otherwise, and their reports of their 
accounts do not merit detailed criticism. 

The tests made by A. Schmoll, translated in the proceedings of 
May, 1887, are decidedly more striking, but the eyes of the per- 
cipient were very slightly covered, merely, it is said, to make direct 
vision impossible; real objects were handled, and figures drawn 
with a match dipped in ink in the room, the time required to 
divine the object was very long, often fifteen minutes or more ; the 
original drawings were not preserved; it was not even noticed at 
the time whether a watch, laid on the table to be seen by the agents 
and divined by the ai ass was going at the time or not (the 
notes stating that the ticking would be drowned by the noise of 
carriages in the street, was too far off, ete., but Mr. Meyers states 
that . Schmoll had proved afterwards that it was not going at 
the time); all present generally. acted as agents, so that no one was 
left to observe the percipient. The jar of heavy carriages referred 
to, while if would obscure sounds, mighs rattle some ‘of the objects 
lying on the table, and thus suggest, by audition at least the, 
tea-pot. Of the twenty-six experiments reported, some must be 
called complete failures, and it is a matter of individual judgment 
to say how raced approach precision, which the experimenter 
claims for but eight. 

The above experiments of visual form and hearing are, as Mr. 
Gurney says, by far the most important and convenient. The tests 
with tastes and smells, the latter of which is practically almost in- 
separable from the former in the case of many substances, were 
usually with contact; but even where the substances were kept bot- 
tled in another room and the hand of the agent applied to the per- ` 
cipient through a sliding trap in the wall, we are not even told by 
whom or just how the substance was applied to the senory surface 
of the agent. The experiments of Vintschgan and of Camerer, to 
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say. nothing of Jager, show such subtility of smell with flavors 
and aromatics that we need hardly assign more than great sensi- 
tiveness, eaten amounting to hyperosmia or hypergeusia, to ac- 
count for all that is reported in the field of these senses. Pains 
, again are so closely associated, by such subtle refloxes, with motor 
reactions or tendencies to the same, as was experimentally shown 
in the well-known demonstrations on the reflex frog in Ludwig’s 
laboratory by Baxt, and, as Mr. Gurney pertinently adds, are 
readily applicable only to afew widely separated tracts of dermal 
surfaces, that muscular suggestion is almost inevitable,.and we 
think by no means excluded in any of these tests. 

We have thus very hastily reviewed all the leading experimental 
work of the society. Mr. Gurney states that “from an evidential 
eu of view” the facts are “of an extremely simple kind,” and 

r. Morton Prince, of Boston, gravely says that ‘no physical experi- 
ments in the laboratory have been more under the control of the 
chemist and the physiologist than have these.” The simple condi- 
tions of experiment are, it is said, to exclude unconscious guidances 
and contact. The exact opposite is true. The conditions are as infi- 
nitely complicated as the psycho-physic constitution of man, and 
the sources of error are as much more numerous than those in 

hysical science as man is more complex than the substances and 

orces it studies. What individual can catalogue all the scattered 
known sources of error, to say nothing of those as yet unknown, in 
this vast field? Fallacies of observation, of evidence, of language 
and statement, defects of character and heredity, tricks of our auto- 
matic nature, subtle and manifold far beyond all conception, the . 
countless possibilities of illusion conscious and unconscious, so great 
as to suggest thatthe boast of the great French magician that he would 
agree to make any man believe in the normal state that he saw any- 
thing, may not have been so very wild; the unfathomable passion 
for deceit, both conscious and unconscious, that sometimes runs in 
veins through the natures of men of best reputation and most hon- 
est purpose—all these and many more are involved and must be ex- 
hausted before telepathy can be positively demonstrated as a residual 
fact. Hyperaesthesia, too whether normal or morbid, opens up a new 
world as truly as the microscope or telephone. “One tells the form, 
substance aad even color of objects near him by, radiant heat, or reads 
as in a mirror, shadows from walls that seem to others unrefiecting ; 
or, in one lately reported case, sees the shadows of heat vibrations 
over a hot substance cast on a wall by moonlight; the sense of a 

ersonal presence is felt by the blow or noise of breathing or heat. 

he case of Dr. aerate patient, who, it was said, was able to read 
script held behind her head by reflection on a plain card in front of 
her; the case reported by Dr. Sauvaire, who recognized the suit 
and number of a card in a different pack, as, if would seem, by 
seeing through it; the case of Rocha’s clerk, who seemed to use a 

iece of card-board as a mirror in which he could see all that 
took place behind his back; and the well-known case of Bergson’s 
reader of images reflected in the cornea—all these cases are very 
inadequately considered by Mr. Meyers. If these degrees of hyper- 
gesthesia, normal or even hypnotic, are possible, and were pos- 
sessed by the subjects with which the English society experi- 
mented, the entire experimental basis of telepathy vanishes. More- 
over, there is a wide field of unexplored possibility. If blinded bats 
avoid objects in flying by no sense of greater barometric pressure 
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near objects, we may reflect on the possibilities of perception 
‘of aerial pressure by highnly sensitized subjects. -We have no 
less good reason to complain of the very inadequate way in 
which the society has treated the subject of suggestion. We re- 
gard the book ón this subject by Dr. Ochorowicz as one of the 
most valuable contributions in this field, as the best statement of 
the chief rival hopothesis of telepathy, and the one we think 
every truly scientific man must prefer so far; but the treatment 
of its contents by Mr. Podmore is very light, illustrating again, in 
fact, the easy way of ignoring serious difficulties and objections 
which characterizes the society. Then there are codes and signals, 
and sometimes quite elaborated languages, by steps, inflections, ac- 
cents, intervals, rasties and movements of every mobile organ. Thus, 
not only by the arts of diverting the attention, which, if it is sharp- 
ened in one direction, is dulled in all others, but even in the very 
focus of attention the man of sharper can do what he will to 
and with the man of duller sense, and seem to work by forces ‘‘in- 
dependent of the recognized channels of sense.” Add now the 
extreme rarity of all those qualities of mind which make a good ol) 
server, and the strangeness and perhaps great rarity of the phe- 
nomenon, and the probability of error in so hasty conclusions is 
Vast. - 

Dr. Prince states, as is often implied in the reports, that “no 
established law is controverted” by the conclusion of telepathy. 
But the law of “isolated conductivity” formulated fully by 
Johannes Miller, which Helmholtz compares in importance to the 
law of gravity, first brought order into the field of neurolgy by 
insisting that impressions never jump from one fibre to another. 
If tha law be true, an optical impression of the highest intensity 
may e along centrepetal retinal fibres within less than a hun- 
dredth of a millimetre of an auditory fibre without in the least 
being able to affect the latter. This law is so generally accepted as 
fundamental that Gudden states that ‘‘in the presence of an anat- 
ominal fact, all. physiological facts that seem against it loose their 
significance.” Indeed, two severed ends of a fibre cannot be put 
into so close contact that physiological action can pass from one to 
another unimpeded. Even those physiologists who admit that cer- . 
tain phenomenon ma we aaa be explained by the old theory of 
“‘sympathies,’’ caused by a stimulus Jumping across from one fibre 
to the next, admit that it is both rare ard morbid. The oft-trusted 
illustration of magnetic induction certainly is not valid here. Is it 
likely that a neural state should jump from one brain to another, 
through a great interval, when intense stimuli on one nerve cannot 
affect another in the closest contact with it. An American essayist 
at a scientific club lately claimed that all associative processes, by 
which one idea or impression calls up the sequent state df con- 

“pclousness, are cases of telepathy within the individual brain. But 
however long the steps that thought may take in the rythm pulsa- - 
tions by which it advances in brains of looser and coarsely woven 
tissue, if must now be always assumed to imply uninterrupted con- 
tunity of neural texture. 

Even the fundamental theory of Bell has to be modified, so far as 
the brain is concerned, to meet the exigencies of the telepathic 
hypothesis. In Mr. Gurney’s scheme of hallucination, centrifugal 
projection, or escape downward, may even be from the cortex 
throrgh the basal ganglia to the peripheral organ. Qualified forms 
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of projection have been often assumed, but the matter is go compli- 
cated and so under dispute, that despite the strong light shed by 
Kandinsky, of whose chief and latest work Mr. Gurney has not 
taken account, we cannot gee that the centrifugal theory of pro- 
jection along sensory nerves can be proven, nor is needed. Itin- 
volves the possible blocking of sensations in the corona radiata, 
does not take account of the fact that strong ideas do not usually 
excite hallucinations, and that as Galton bas shown, great men are 
not prone to mental images. Impressions upon the senses may 
take on the psychic quality wherever they will in the passage in- 
ward to the cortex, one thing remains probable, viz.: that the more 
central the origin of impressions the more complex itis, and the more 
peripheral and sensuous the less attendant concepts there will be, 
the more the logical connection will be broken through and the less. 
sense of inner activity there will be. More attention should have 
been bestowed to this point, with all.the above tests and subjects. 
So far, however, as the phenomena are described or can be inferred, 
they indicate the same field of vision as real things, and suggest. 
nothing akin to imperative ideas, projected scnsations of .central 
origin, rather than any subjectively created, or critically evolved 
sense of objectivity. 

Very instructive is the experimental investigation of Mr. 5. J. 
Davey on the errors of observation. He was some years ago 
nearly convinced of the truth of spiritualism by some sad and 
strange experiences, but was happily saved therefrom by learning 
and becoming very expert in a few tricks, especially that of slate 
writing. Assuming a professional name he gave seances,to many 
intelligent people, requesting them to write down exactly what they 
saw. any of these descriptions are published in a very long 
article in the procecedi for May, 1887. The sitters ‘‘ never .de- 
tected the modus operands,” and their conjectures about it are ingen- 
iously diverse, and illustrate in many cases a strong propensity to a 
miraculous explanation. But the strangest thing of all is that we 
are not told how the trick was done, so that we have no point of 
departure from which to measure the amount of errors with each 
guesser. Whether it be that the love of mystification is stronger than 
, the love of science with Mr. Davey, or whether he is under obliga- 
tion of secrecy, which he does not even deem it necessary to state, 
his attitude is yet that of a conjuror pleased with his trick and the 
sense of human gullability it gives. A scientific man states the 
method by which he got his results; not so Mr. Davey.* The 
society bs to desire to protect menfrom the common delusion 
in this field. In our judgment nothing whatever does this so effect- 
ively as explaining to them the method by which a few common 
effective illusions are produced. The aa of power to do. 
these tricks it is easy to see was what saved Mr. Davey himself from 
the abyss of spiritualism, against which it is the most potent , 
propa actic. The trick-books do not retail the kind of illusion 

ere involved, the conjuring business, if it is so desirable to save it, 
would not be injured materially. Spiritualists will persist, at least, 
till details are explained, that Mr. Davey is mistaken in thinking 
he used only natural means. It is almost impossible to exhaust the 
various methods by which some of the leading tricks are or may be 
done, but a good collection of descriptions of methods by which a 
few tricks most closely connected with the phenomena of spirit- ` 
uslism are done would, we think, in the end be the most effective of 
all disillusioning agencies. 
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Again, the theory of probabilities is perhaps the most instructive : 
part of the modern logic of science, but’ the uso made of it in these 
reports we regard as utterly misleading. Mr. Gurney even 
goes so far as to state that “the argument for thought transference 
cannot be expressed here in figures, as it requires 167 nines; that is, 
its probability is far more than the ninth power of a trillion to one.” 
Has he forgotten the obvious truth stated by Mr. Edgeworth, in the 
first of his valuable papers, that the calculus of probabilities ‘‘is 
silent a3 to the nature of the agency, whether it is more likely to be 
vulgar illusion or extraordinary law.” ‘‘This,’’ he adds, ‘is a ques- 
tion to be decided not by formula of figures, but by general philoso-, 
phy an‘ common sense.” M. Sorel well says that it is Indispensa- 

le to consult experience frequently to know if the phenomenon can 
. be sufficiently approximated to the ideal play of chance, as even 
games of so-called chance are not just applications of the theory of 
probabilities, though commonly thought tc be. In the face of this 
commonplace we are obliged to say that the way in which appeal is 
go often made to this theory is the only thing in the work of the 
-society which seems to us lacking in ingeniousness. This aside, 
however, there are other interesting incidents in these researches 
that shed light on the general applicability of this theory. Evory- 
thing runs in groups. ere is the Creery, the Guthrie, the Schmoll 
group, and, as Mr. Guthrie says, “the good averages run in lots,” 
and he thinks that the calculus of probabilities does not help con- 
viction, adding that one successful evening, when the conditions are 
eer and the truthfulness of the percipien; genuine and simple, is a 
_ better guarantee than any subsequent cross-examination of results. 

A friend of the writer missed in guessing the numbers of a die the 
first thirty-seven times, and if there had been as much interest in 
finding crrors as successes, the former may have been as strangely 
grouped and bunched. As in games of chance, and in the records 
of gambling houses, there would seem to be as great individual! 
marvels of baa as of good luck, did not the former always tend to be 
eliminated. In fact we have spent much’time and labor in repeat- 
ing with many subjects, nearly all the experiments of the English 
society, only to find in very many cases an unaccountable propor- 
tion of error. In many of these tests, at least, conditions are not. 
known—not controlled—and the numerical basis needful for a fair 
average is not established, so that we do not know what ‘‘abso- 
lute chance” means in a given case, or what was the original krasts 
_of things, what is the average error, or how errors are grouped. 
There is a senge, too, in which the probcbilities against any given 
occurrence are infinite. 

These points need fuller treatment, but we must hasten on to note 
the fallacious conception of evidence in such a feld. Much is said 
about “spreading responsibility,” the “cumulative?” nature of the 
proof for telepathy, increasing the number of people who are knaves 
or idiots if it is not true, and the multiplication of instances is com- 
pared to increasing the size of a bundle of Zaggots, each one of which 
is easily broken, till together their evidential value is irresistible, 
and, last of all, prizes are offered for good tests, etc. Ina word the 
goclety’s conception of proof is quantitative. This is an imposing 
argument in America. When we are told that seven million child- 
ren ara following the Union Sunday-school lesson course, when 
enthusiastic spiritualists claim still more than that number of be- 
Nevers in their doctrines in this country as proof of pedagogic or 
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doctrinal merit, we reply that evidende is to be weighed, not meas- 
ured by bulk. Quality of proof should be chiefly regarded in such 
matters as psychic research, and not quantity. one-half the 
people in the world accepted telepathy and the other half rejected 
1t, it would by no means follow that the probabilities pro and con 
were even. The cumulative method has the advantage of encourag- 
ing the bias above referred to both by mutual countenance and evi- 
dential appearances, but in science it is the competent minority that 
is usually right and the majority that is usually wrong. One man 
who would-exhaust all the resources of modern science in precau- 
tions in this field, would be more authoritative than all the parlor’ 
sceances together. What is to be chiefly desiderated is not the mul- 
tiplication of instances, but more systematic and prolonged study of 
such cases as have been already found, the use of more cautions 
against error, the caper of which would be shown so incalcula- 
bly great could the calculus be intelligently applied to their esti- 
mation. 

Next to the fundamental assumption of telepathy in this class of 
cases we regard as the capital error of the society the association of 
the above so-called “experimental basis’? with that class of phe- 
nomena illustrated by the seven hundred and two weird tales in the 
Phantasms of the Living, or with “‘spontancous telepathy” at a 
distance. Mr. Gurney frankly admits here ‘‘a certain gap” or 
“incompleteness in our transition, which must be admitted without 
Toserve,? and yet elsewhere says it is impossible to tell whether he 
would have credited the validity of telepathy in the spontancous 

henomena had they not been confirmed by the “experimental 
jagis.’”’? In the latter cases will and attention were involved to such . 
an extent as to effect the robust health of Mr. Guthrie, sand in the 
former cases consciousness is less involved. Mesmerism at a dis- 
tance bri in other factors too abnormal to really constitute a 
Iran ion: case. VVhilespontaneougs cases seem to occur at different 
distances, from a few feet to thousands of miles, no serious tests 
of the effect of time, or even distance, strange as it may seem, were 
made in the experimental cases. Mr. Creery thought that his 
daughters were most successful at the distance of a yard or two, and 
a few very inconclusive tests as to the effect of distance were made 
upon Mr. Smith, but there appears to be no reason to infer any 
experimental results save at very small distances, (if suggestion and 
trance is excluded), while for these distances the time seems to vary, 
with no suggestion or search for a cause, from an instant to fifteen 
minutes or more. To us the most natural and obvious inference, 
which is certainly not excluded, seems to be that the two series of 
cases are due to entirely different causes, no more related than are 
coincidence and collusion. Again the experimental results were 
chiefly in the fleld of the higher senses, involving special forms, 
and are matters of utter emotional indifference, while the spon- 
taneous cases, which, indeed, sometimes touching the nadir of 
triviality, as in ghosts of clothes, warm water for shaving, etc., are 
mostly such as profoundly involve the affections, like death and 
danger of friends. The collection of tales is of the greatest value, 
and it is significant that it is the last moment of this life and not 
the first of another that seems to have most of Mr. Meyers’ 
“C telurgy.” But we believe the final verdict of science respecting 
them will be that they illustrate the great mythopoetic tendency by 
which fancy unconsciously grows into similitude with fact, just as 
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organisms adapt themselves to their environment, a tendency that 
is rathar to be sought below the threshold than “‘above the upper 
horizon of consciousness,’ as Mr. Mevers believes. The only 
psychelogical explanation we can suggest for the premature and 
almost passionate identification of the experimental and spon- 
taneous cases as telepathic is the constraint of the potent but secret 
bias in favor of ‘‘superconscious”’ states, of a “‘soul-politic,” or 
perhaps even ‘“‘ molecular meta-organisms,’’? and in general toward 
‘the solidarity of life, that realism-proclaims.’’ But this is surely 
the idealism of a Swedenborg, and not that of Plato or Hegel. 

It illustrates, in contemporary form, Kant’s “Dreams of a visionary 
explained by the dreams of a metaphysician.’? Our experience, in 
fact, is not unlike that of Kant, who, after paying a poar price for 
the chief work of Swedenborg, and spending much time in its 
perusal, concluded, in substance, in his well-known article of tho 
above title, that such pneumatological conceptions were pseudo 
ideas, formed by the negation of sense, made thought free from 
not #% the world, and were idola illustrating the morbid ten- 
dency of some minds to come to a focus outside of themselves, and 
that fcr his part he would henceforth turn his back resolutely from 
the seductions of such considerations. 

When we reflect how few are the well established facts that are 
exact and certain, and on tho labor by which they were demon- 
strated, or on how rare are well ordered cohesions of thought or the 
associations that approach anything like real mental continuty, 
and on the inestimable educational value of these in making pos- 
sible even a limited area of well woven mental tissue, and remem- 
ber that modern science is already the greatest achievement of the 
human race, to bring one solid contribution, to which individuals 
are more and more content to spend a life of labor, we are re- 
minded of Kant’s well-known simile of an island surrounded by 
an unknown and very tempting, but foggy, stormy sea. In this 
sense telepathy is of the. gea and not of the land. It is, on the 
whole, much ies removed from nfodern spiritualism than from 
true science, so far as all telepathic theories go. Spiritualism, in its 
more vulgar form, is the sewerage of all the superstitions of the 
past. Wherever there has been civilization and culture, it is be- 
cause its dark clouds have lifted for a space. It is the common 


enemy of science and true religion. It has led astray many able . 


men. The beginning of science and philosophy has always been 
doubt of its claims. The majority of men, living and dead, are its 
adherents. It is against its claims that skepticism has its leading 
justification. To clear up its dismal jungles, and drain its un- 
wholesome marshes, is probably the work of centuries. In modern 
biology, culminating in neurology, where so many of both the 
e aad the revelations of science are coming to centre, that one 
might almost say the undevout neurologist is mad, a firm foothold 
is at length secured in which mind and matter, so long and so 
widely divorced that from the fallow between them wild and 
unsightly growths had waxed strong, and thick, and old, have a 
common interest, and the dangerous chasm between them is slowly 
closing. Physicians appeal to the imagination in desperate cases 
with oread pills and placebos, are less ashamed of interest in hyp- 
notism and are less disposed to regard even hysteria as the summum 
tncognitum, and the study of insanity as worthy of the briefest of 
all courges in medical schools, while clergymen and metaphysi- 
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clans, on the other hand, who used to practice healing arts in the 
good old time, when ‘‘ Godlike was the doctor, who was algo a phil- 
osopher,” are beginning to take some interest in the body, and to 
read books on mind cures, and psycho-physics, hygiene and physio- 
logical psychology, and to realize that the student of religion and 
of idealism cannot, with impunity, neglect the study of the com- 
mon forms of morbid psychosis. We desire, for our part, to see 
the psychological movement, which now seems destined to mark 
the present as the psychological, as the last quarter of a century 
has been the biologico-evolutionary age, kept in the severest sense, 
experimental and scientific. The dangers and difficulties are vast, 
and the specious false ways many, but we have a nucleus of solidly 
established facts, and the reward of every achievement is likely 
to be at least no less than any that have crowned the progress of 
science in the past. But we must ever remind ourselves that while 
“strange things are true, they are not truly known till they are 
related to what is tested, else they remain solitary and unfruitful.” 

Great credit is due the English society for calling attention afresh 
to the mysterious side of human life, and for later making known to 
English readers something of the valuable work of the French inves- 
tigators of Paris, Nancy, etc. Mr. Meyers has taken great pains to see 
many of these men and their work. If good hypnotic subjects are 
more numerous in France than in England, it would seem that ghost 
seers are most common among cultivated classes in England. It'is 
to be hoped, however, that the indication of more independent 
work in the study of abnormal states now apparent will lead to 
more solid results, and that the crude and premature theory of tele- 
pathy, which is by no means impossible, per ss in some sense, but 
as yet lacks everything approaching proof save to amateurs and 
speculative psychologists will be allowed to lapse to forgetful- 
ness. To the careful and patient experimenters and observers in 
this fleld there are now far heuer and far surer and far more useful 
results than these, though by methods far harder and slower. But 
it is by these that we prefer te labor. 


Psychology. The Cognitice Powers. By Jaus McCosn, D. D., 
ae oa etc., President of Princeton College. New York, 1888. 
p. 245. 


Introduction to Payehologieal Theory. By Bonpgs P. Bowne, Pro- 
Saige a Philosophy in Boston University. New York, 1887. 
B: ; - i 


r Hash By Joun Dewey, Ph. D., Assistant Professor of Phi- 
losophy in Michigan University. New York, 1887. Pp. 427. 


The work frst on the above list is to be supplemented by another 
on the motive powers of the mind, including conscience, emotions 
and will. The cognitive powers are here treated in three books as 
respectively presentative, representative and comparative. Dr. 
Melosh has taught psychology for thirty-four years, and compares 
his work to Gade Toby’s stockings, darned till hardly a thread of 
the original fabric remains. The book is neither dull or dry, but 
abounds in apt quotations in prose and poetry, stories, illustrations, 
sudden and unexpected but always impressive morals and hor- 
- tatory fanaa and seems to reflect, in the clearest and most direct 

way, the strong and beneficent personality of the author, not only 
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his convictions, but even very many incidents from his own ex- 
perience being interspersed. Almost every page contains taking 
pee admirably presented to catch the wandering attention of 
istless students in non-elective classes. The book is of value to 
every thoughtful teacher of this subject for its pedagogical suggest- 
iveness. It is avidently made up of three factors: General mat- 
ters of miscellaneous sorts, which, in an unusually prolonged ex- 
perience as a teacher, its author has found effective and beneficial 
with the average college senior; the essential points in the Seotch 
hilosophy, or more particularly in Thomas Brown, Stewart, But- 
er, Macintosh, Abercrombie, A. Smith, etc., which have survived 
from a long-ago study of these writers; and, thirdly, such material 
in contemporary psychology as in some cases its commanding im- 
rtance has brought to the attertion of every eminent administra- 
ive educator, and in other cases such as mere accidental or per- 
sonal relations (as with his distinguished pupils, Professors 
Macloskie, Allen Starr and F. M. Baldwin), have impressed upon 
the author’s' mind. That with his advanced years, his heavy edu- 
cational cares and responsibilities so vigorously borne, and his early 
absorption in the Scotch philosophy, the limitations of which those 
who most directly inherit its traditions now best see, Dr. McCosh 
should have maintained a mind so open to so many of the newer 
influences in the rapidly widening field of psychology, is a striking 
illustration of the beneficent effects cf the true spirit inbred by 
studies in this domain, and makes the task of the honest and 
friendly critic particularly unpleasant. Judged from a scientific 
standpoint, however, little that is good can be said of the book. 
The wood-cuts of brain and sense organs that are inserted are but 
little more related to the text than the marginal figures with which 
ancient missals were illuminated were wont to be. It is perhaps 
something to associate the study of perception in the old abstract 
fashion with even the pictures of these things, although but in the 
most casual way, as we associate a booz with the tree under which 
we read it. There is an apparent incommensurability between see- 
ing, agra thinking on the one hand, and the visual and tactile 
image of the corona, corpora and vermicelli of the conyolutions, on 
the other, to the novice, that even mere juxtaposition may alleviate. 
Symbolic figures like the onden of Mr. Betts or the pyramid of 
Dr. Hopkins, or the circles of modern logicians, or current diagrams 
luetrating aphasia, etc., have obvious illustrative value. The rela- 
tion between thought and brain, however, is anything but obvious. 
but appears more plainly as the anatomy of brain and analysis of 
chic processes become finer. It is far less, and perhaps not all 

-by virtue of its morphology, but rather by virtue of its finer ana- 
tomical and chemical properties, that the brain is the organ of 
sychic activities, as yet but imperfectly unknown. This, we be- 
eve, should be carefully indicated, sr else the anatomical part 
passed over, in elementary teaching. Many of the allusions to finer 
` structures and processes by Dr. McClosh are inexcusably careless, to 
use no stronger terms. We are told that “all along the spinal column 
there is automatic action which is refl2x.” ‘‘ There is a cell called 
8 genglion into which one nerve enters and from which another 
goes out.” Questions of structure are referred to physiology. . The 
communication from the spinal cord is ‘‘up by the medulla ob- 
longata and the crura cerebri to the corpora striata and optic 
thalami.” “The action to the brain travels at the rate of 140 to 150 
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feet in the second. The action from the brain travels about 100 feet 
in the second.” The author hastens on through this strange region, 
which is dismissed with a ¢aution that all materialistic ideas must. 
be left behind, despite the temptation of youth to the contrary in 
the study of psychology. “We are not to allow ourselves to look 
on mind itself, or any of its operations, as occupying space, as ex- 
tended or having figure, as having weight or levity, height or 
depth, elevation or depression, attraction or repulsion, solidity 
or elasticity, motion or rest, light or darkness, warmth or frig- 
idity.? Even words derived from material objects, as idea, 
psychic, spirit, feeling, emotion, impression, understanding, con- 
ception and apprehension, must be stripped of materialistic asso- 
ciations with their etymologies. But why then the anatomical 
illustrations, which not only precede, but follow? Why then 
the skin with its “tio layers,” and the nerves in the tongue, fin- 
gers and lips “generated at these points by use,” and “the muscle 
sense, including in it the volition and the resistance which 
first gives us the idea of Power, Potency, Energy or Force, 
out of which proceeds our idea and conviction as to cau- 
sation?” Why are we told that ‘distinctness of vision re- 
quires that objects ‘shall be so far apart that their images on the 
retina shall reach more than one cone?” Why, apart from the 
many such inaccurate or mistaken statements, is space given to the 
anatomical and physiological relations of aphasia, memory and 
association, etc.? Still we are thankful for the good will towards 
scientific psychology, and commend the sagacity that sees its im- 
portance, even if the former be as yet all unreconciled with the 
eee of the intuitive.school, and the latter uninstructed in 
details. 

A still more grave defect of the book is the essential failure 
of the author to profit from both Greek and German philogophy. 
There is abundant evidence here, and in his other works, that 
he has never taken the trouble to acquaint himself, in any historic 
or sympathetic way, with the great writers in his field in both 
these languages. He elsewhere declares that idealism has no place 
in philosophy, and that the Iatter will never be properly established 
till this is acknowledged, but pleads for the old Scotch ‘‘ realism,” 
as the ideal ‘‘ American philosophy.” As the Scotch school may 
be said to represent hard-headed common sense, without the re- 
finements or subtleties that are bred of specialized research, by any 
set method or direction, this is a most convenient attitude for a 
busy man, who must keep up the semblance of philosophy on short 
allowance of time and information, and must commend itself to 
many practical American minds who cultivate the power to make 
summary spap-judgments on all topics, finite or infinite. We be- 
lieve, however, that blindness to the great lessons of historical 
philosophy involves the gravest loss to students. A course in 
idealism, as treated by Kant, whom-our author cannot abide, Plato 
Hegel and the rest, we believe, stimulates the development of 
mental power, gives inner resources against all corroding pessi- 
misms, tact to solve the practical problems of life and mind and 
zest, breadth and insight in any intellectual career unsurpassed if 
not unequaled by any other element of modern education. It 
especially Ulaminates religious sentiments, and gives both poise 
‘and a repertory of weapons against doubt, and ought to be entirely 
. indispensable to all who would speak and be heard on religious 
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topics. That Dr. McCosh, with his great and long opportunities, 
has failed to utilize these deep sources, 8f. wisdom, we regard as 
deplorable for the real interests of religion, as well as of science. 
This, we believe, will be the verdict of those laborers in ‘the 
‘philosophic field most nearly in sympathy with the religious stand- 
point of the author. 

Once more there is often a dogmatism and self-assertation which 
is only calculated to entail prejudices and seriously to limit 
the unfoldment of mental power and future effectiveness. After 
stating that man’s knowledge “begins not with relations, but with 
with things,’ he adds, “in laying down this proposition, I under- 
mine one of the most fatal—as I regard it—errors of the day.” 
After saying that the infinite is both beyond our widest thought, 
and that to. which nothing can be added or subtracted, he says: 
“ After working ‘out this two-fold aspect, I found that I had been 
anticipated by Aristotle.” The great problem whether we are con-. 
scious of all our mental operations, is dismissed with the statement, 
“I hold that we were conscious of the acts at the time, but that 
they were not retained, as there was nothing to fix them in the 
memory.” Again, “I do not agree wita the theory of those who. 
ascribe the ereations of genius to unconscious mental action.” Each 
of these is a commonplace view long current in philosophical lit- 
erature, but is stated dogmatically and in the most momentous 
manner, without facts or arguments to sustain it, as if it were a 
great and original discovery. Thus he concludes “we have traced 
the. powers of intelligence from the lowest to the highest, and have 
shown how our cognition and ideas arise.” This modest claim is 
hardly calculated to encourage further study in this field. The book 
abounds in irrelevancies and discontinuity, and is of all grades of 
merit, from the extremes of garrulity to. very impressive hortatory: 
perorations. Had it been clearly recognized that the problem was 
to write an attractive primer in psycholozy, bringing together only 
the results most universally assented to, and of most practical im- 
portance, and pedagogically first, the book, with some material 
and many minor changes, might have teen made commendable. 
Teachers who introduce youug men, seniors though they be, into 
these studies, must ea their wisdom in showing where to begin, 
and shunning the inculcation of a sense of finality, furnish incen- 
‘tive to those who need it to pursue their studies further in the 
theological school, the psycho-physic laboratory, or graduate his- 
torico-philosophical or educational study. This book ulustrates, in 
a word, not realism in any saving sense as the author claims, but 
ecclecticism in every respect, which makes that word philosophi- 
cally offensive. 

Professor Bowne’s book is mainly devoted to what he holds to be 
the underlying principles of pure or introspective as distinct from 
and presupposed by afl forms of empirical psychology. These prin- 
ciples, he thinks, are best illustrated in common facts, and that 
an ‘‘authology of madhouse and hospital stories?” has an ‘‘ odor of 
quackery.” Though physiology ‘‘means well,” and is an “‘esti- 
mable science,” its influence in reconstructing psychology seems to 
the author declining. He is conscious that in his book many “ will 
not find what they want,” and “still more will find what they do 
not want,” and many arbitrary omissions are confessed, owing to ° 
the plan of the work, but others are as free not to read as he to pub- 
lish, ete. The work falls into two parts—the factors of the mental 
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life, and their combination. .Th@ starting point is the analysis of 
the individual consciousness. Psychology is a subjective and not 
an objective science, and is based on introspection. It is not truly 
studied by an analysis or language. Psychogenesis,- observations 
+ Of animals, etc., ‘‘admit of almost no experiment,” and its ‘‘facts 
admit of no exact measurement.” ‘‘The man who feels cold is 
cold,” ete. All materialistic assumptions are to be “ repudiated in ad- 
Vance.” Anatomical discreetnegs 1s inconsistent with mental unity. 
If the brain secreted thought we could collect and look at it as we 
do bile. Materialism rejects the reality of the self as the subject of 
the mental states, which is the burden of what positive doctrine the 
book contains. ‘Thought and feelings demand a subject, and have 
no meaning apart from it.” “Rational life, by its very nature, 
demands a unitary consciousness and a unitary subject.’’ Neither 
the matter of the physicis:, nor the thinking matter of the hylozoist, 
nor the theory of two parallel series, is rational. ‘‘If materialism 
be true reason is exploded.” It is depressing, has no standard of 
truth, afflicts the pure psychologist with “‘tedious superficialities 
and drolleries.”” ve Vhat aver progress brain physiology may make 
it will never bring us one step nearer to materialism.’ It has “an 
irresistible tendency toward error, superstition and falsehood,” and 
it has ‘‘ falsified experience at the start,” and gives a‘‘ manikin con- 
ception of humanity.” The difficulty in identifying physical and 
mental facts lies in their complete unlikeness. Vibrations are not 
` sensations. “No peering, even into the living brain, would give 
the least suspicion of the mental series attending it” Again, nerves 
never feel. Sensations are mental reactions against nervous actions, 
and are not passed along ‘‘from one atom to another, like a letter 
from hand to hand.” sentient nervous action is a square circle. 
The doctrine of the specific energy of nerves “has been largely 
abandoned.” It is the “terminal structure” in which the specific ° 
energy resides. Thus “concerning the particular form of the ner- 
vous action nothing can be known,” but “our complete ignorance 
of what takes place in the nerves is no eke an topes loss.” Neither 
practically nor “ psycholozically should we be better off if we knew 
all about the form of the nervous action in any special experience 
and the place of its location.” All such facts are “not properly 
chological facts at all, nor-even ‘facts of any kind” to the 
idealist. The psycho-physic law represents “no significant prin- 
ciple.’ A blind enthusissm has magnified Fechner’s formula into 
undue importance. “In the name of a mathematical formula 
psychology is loaded dewn with meaningless absurdity.” All 
explanations of after images are “purely hypothetical” The 
mixture of colors by rotating disk “docs not take place in the mind 
but in the nerves.” Such works as Helmholtz—‘' Sensations of 
Tone” and “ Physiological Optics’’—“‘reveal no new psychological 
|. oat There are probably no unconscious sensations. Ideas 
ave no intensity and also no attractive or repulsive forces by which 
they separate or unite. The studfes of association-time merely 
show what was known before, viz.: that familiar processes are 
quickest. The “cerebral theory” of memory, which fills a long 
appendix, ‘‘has generally been regarded as demanding separate 
cells for the preservation of distinct experiences.” ach idea, 
-twe are told,” is based on the action of a separate cell. Molasses 
é. g. has an odor, taste, a name for ear and eye is of many kinds 
and associated with many things, and is after all but one word, 
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while a man like Mezzofanti spoke fluently thirty, and knew some- 
thing of seventy-two languages. Each ona of all these variations 
demands a cell, and thus if the cerebralists were right the cells 
“would get filled up,” and the possibilities of experience -and 
knowledge would be exhausted. The facts of aphasia on the 
cerebral theory “lead to the most fantastic and grotesque assump- 
tions and whimsies.”’ It is all “physiological mythology born of 
materialism.” It “necessarily increases our difficulties without 
adding any insight,” “explains the obscure by the obscurer,”’ 
abounds in ‘“‘unmanageable features,’ is a purely gratuitous 
hypothesis,” a piece of ‘ physiological metaphysics,” *‘immensely 
increases our difficulties without adding any insight,” ete., etc. 

The ‘‘thought-factor,’’ according to Professor Bowne, works over 
sensation under the idea of time, space, cause, etc. Sensation is 
set over against the self, classified and related. If Mill’s “ psychic 
chemistry ’’ theory of the origin of space-perception were true, it 
would Brin thinking to an end.” The notion that sensation or 
that the mind is extended is also a ‘‘ whimsey.” If the thought of 
extension is extended the thought of infinite extension must require 
an infinitely large mind to contain it. Mill's view of the nature of 
the thinking self is ‘‘ plain nonsense.” By the theory of the “ per- 
manent possibilities of sensation” “language has been outraged,” i 
and “we are in the lowest depths of unintelligibility.” “The 
metaphysical denial of the reality of substence leads to nonsense in 
the mental world and to nihilism and solipsism in the outer world.”’ 
‘The associative erat is one of the sorriest efforts of speculation.” 
“ Materialism cannot be joined with any sensational philosophy 
without mutual destruction.” This alliance is “one of the many 
inconsistencies of evolutionary thinking.” Mind-stuff and psycbo- 
plasm are “ highly elegant conceptions ? as “ figures of speech that 
defy all interpretation.” “Evolution has no such importance for 
pay caoioey as its friends Imagine.” Its facts are ‘‘ without theoreti- 
cai significance.” Herbert’s deduction of feelings is ‘‘a failure in 
all respects.” Physiological esthetics is rajected, for a noise hurts 
& nerve no more than a note does. The claim that the self is made 
out of the sum of mental states is made up of “‘some extravagance, 
gome ambiguity and considerable nonsense.” Fichte’s view of the 
r-se of self-consciousness “js an abuse of -anguage.”’ Whether we 
can be conscious of more than one thing at a time is “‘an idle ques- 
tion.” The view that memory “‘is the form of mental action most 
dependent on physical conditions” is “ probably much oxagger- 
ated.” Many facts of aphasia are “utterly opaque on any theory.” 
The treatment of the judgment in formal logic is '‘ entirely false to 
its psychological character,” “highly artificial,” and “ often does 
violence to the psychological fact,” “a barren study of verbal per- 
mutations.” This tendency reaches its climax in the later forms of 
symbolic logic by becoming purely mechanical. The fourth dimen- 
sion theories are like reasoning on the assumption of a square 
circle. The soul is in direct interaction with the brain, but need 
rot be in it, but at an infinite distance from it. and in fact is not in 
space at all. The subject of localization of the functions of the 
brain ig “in entire uncertainty.’ That the ground of insanity is 
ee “oan hardly be said to be made out.” Yet the soul and 
sody are in somo kind of interaction end mutual dependence. 
‘Certain forms of memory seem even conditioned by physical par- 
ticipation.” 
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Besides these salient points, the book of Prof. Bowne contains 
much current psychological matter and 8 few subtle criticisms. 
aaa, a his spirit is much more narrow and provincial, the author 
is far better read in both.the ideal and empirical literature of his 
topic than the writer of the book noticed above, But his work sur- 
passes anything we have ever read in the field: of modern psychol- 
ogy, not only in‘ its hardihood of brunt denial of accepted facts 
and interpretations, which if sustained would reduce many a settled 
consensus back to the plane of debate, but in- offensive and ill-bred 
language, which can only tend to lower the tone of the controversy; 
and which fills us all along with painful doubts whether a self- 
respecting reviewer ought to'touch it. Students, whose knowl- 

acne of psychology was derived from this, book alone, would be 
- led to believe that all workers in a vast, field of science,. not 
only .deal largely in ‘olain nonsense,” ‘‘whimsies,” that “‘out- 
rage language,” “are loaded with meaningless inconsistencies,” 
if indulged in are liable to “explode reason,” “bring thinking 
to an end,” ete., but that scientific men at heart, know better, 
and are “ever seeking tc evade,” “explain away;’’ “escape”, some 
great and obvious first trath of reason. They would think that those 
who seriously study the localization of functions in the brain, 
psycho-physics, symbolic logic, neurological physiology, compara- 
tive psychology, psycho-genesis, the two great works of Helmboltz, 
and all who labor in those fields ; that morbid psychology, the uncon- 
scious in all its forms, and everything that savors of matter, evolu- 
tion or sensation, represent a vast incoming tide of perversity, 
whipped up, to be sure, by.diabolic cunning into fine aa insidious 
intellectual sillabub, wh-ch is sweet to the palate, but which it is 
not merely folly but mcrally infectious to imbibe. The resources 
against these new men and methods and topics are first bravado of 
negation. Have not sevsral critical inventories of humar powers 
shown that wee E can never know this, and reason can 
never do that?, No facu or investigator must be allowed to 
poach beyond the lines laid down by the great Kantean survey, 
even for an hypothesis or conjecture. It 1s the function of the 
philogopher to enforce the licet and non-licet of the code. Secondly, 
mind must be dematerialized, which now means deneuralized. . 
To do this at every point is Professor Bowne’s chief effort. Among 
the many phobias, or morbid fears, now quite well defined, is mygo- 
phobia, or fear of dirt, first described in 1878, which impels the 
patient to wash every object he must touch, and to wash the hands 
after dreaded contact with everything more palpable than thin air, 
often scores of times a day, to avoid pollution or contamination. Its 
analogue we may call hylephobia, or morbid fear of materialism, 
also a very modern distemper, which afflicts, now and then, a phi- 
losopher with a horror of,contact with the fresh facts of science so 
necessary to his survival in the world of modern thought, and im- 
pels him to try to purge every element of matter from facts he can- 
not escape. Hylephobia, however, is how often regarded as a ` 
sacred madness, as epilepsy used to be. It befalls only the good ; 
and the richer and fairer the world of sense, and the more violent 
the phobia against it, the more surpassingly rich and fair and real 
must the purely subjective, rational, ideal world appear. All the 
wisdom of scientific psycholo melted in this author’s crucible is 
. but slag and dross, and that of so malodorous a kind that not only 
isthe as excusable for the oft-repeated errors and ignorance of de- 
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talls his pages betray as he would be for holding his nostrils in a 
foul air, but we suspect that this ignorance and audacious deflance 
of authorities is a part of the disease, and thus as sublime as the 
filth in which white-souled anchorites gloried. Thus it would be 
mot.only a long, but an all too-thankless, and even idle task, to 
point out the blunders in detail. Althouzh students of the book 
would find it infectious of this mania, they would get very little 
Parva Os of thé adversary against whom they were to cru- 
sade. ndeed, they would hardly suspect even the existence 
of a vast and concillient body of facts corcerning the validity and 
significance of which there-is no dispute among those competent to 
Judge, and still less would they glimpse their vast variety, their 
wide-reaching suggestiveness, or realize the unsurpassed mental 
discipline and moral vigor they afford, the quickening of all the 
pare ological roots of the religious sentiments of reverence, subor- 
ination and hopefulness they'bring. „Against the old materialism 
of Büchner, Moleschott, Carl-Vogt, or Czolbe, which is the real 
a lage of many of our authors’ attacks, and of which many residua 
still linger, especially among young men, his weapons ‘are occa- 
sionally effective, but thé psycho- ee of to-day is far nearer 
the standpoint of Kant than of these writers, and admits, as 
fully as Professor Bowne-himself, the utter incommensurability 
that appears between a physical solid and conscious activity. He 
repudiates mad-house tales, but Mr. Galton says: ‘‘ No professor of 
metaphysics, or psychology, or religion, can claim to know the ele- 
ments of what he teaches, unless he is acquainted with the ordinary 
phenomena of idiocy, madness and epilepsy. -He must study the 
manifestations of disease and congenifal folly, as well as those of 
society and high intellect.” The spirit animating this volume is 
utterly unlike that of Lotze, whom the author followed with such 
fidelity in an earlier work, or that of Prof. Alexander, who admir- 
ably says: “There are two common mistakes—one, the denuncia- 
tion of physiological methods by men who have never seen @ 
nglion cell; the other, the denunciation of subjective methods 

y men who have never given an-‘hour to introspection. It does 
not ap to be necessary, however, that a knowledge of one set of 
facts should be incompatible with a knéwledge of the other set. 
A combination of the two is the ideal psychology.’”’ We would not 
lay aside this almost purely negative book, which it is generally very 
hard to treat seriously, however, without expressing some real obli- 
tions to the author, to whose vigorous analysis we are indebted 
or some insight, and who has pointed out a few real defects in 
both the methods and inferences of modern psychology. These 
defects are by no means fatal, but very alent incidental, and 
-easily corrected. “Indeed,” he says, “if our mental possession 
should suddenly shrink tó what we know, the residue would be 
paltry and pitiable in the extreme. It is only by venturing beyond 
nowledge that a social or even mental existence becomes possible.” 
‘This cheap opinion of knowledge may perhaps account for his 
uncermonious way of treating it, and his struggles beyond it, if it 
be a struggle for mental existence, every evolutionist will easily 
„excuse. Again, he exclaims in 8 collapsing or despairing way, near 
the end of the: book, ‘there is a great body of facts which suggest 
that the mental life cannot go on withort the physical. Can any 
light be thrown on this question?” That is, Indeed, the serious 
question, but does it not belong. at the beginning of any helpful 
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book, devoted so largely to just this question, rather than at the 
end? That is, at least, P: where the psycho-physics he so . 
erhorresces begins, and that is just the question. Even the 
ew isolated facts he reports, if sympathetically scrutinized, start us 
go hopefully, at least, towards answering. 


Dr. Dewey’s book is to Hegel as Prof. Bowne’s is to Lotze. In 
each case the spirit of the masters animates the pupil, but has not 
TAS in insight or breadth of view. Dr. Dewey is a less servile 

isciple of a better master, is on the whole better trained, not onl 
in psychology, but in the general fteld of philosophy, and his boo 
is pervaded by an indefinitely better spirit, and his material is 
wrought together with far more vigor, coherence and originality. 
, There is no trace of cynicism or vulgarity. The author unfolds, 
with the most charming and unreserved frankness and enthusiasm, 
the scheme of absolute idealism in a simple yet comprehensive 
way, well calculated to impress beginners in philosophy, to whom 
the book is addressed, and with helpful pedagogic diversions. Psy- 
chology is the science of the “self,” which has the power of recog- 
nizing itself as I, knows that it exists, or “ exists for itself.” This 
is consciousness which “can be neither defined or described.” 
“The fact of the existence of self or of consciousness ig accord- _ 
ingly a unique, indivicual fact.” The content of knowledge is 
universal, for all could know it. Psychology is defined as ‘‘the 
science of the reproduction of some universal content or existence, 
whether of knowledge cr action in the form of individual, unshar- 
able consciousness.” Thus Pe sg hae em psychology cannot aid 
psychology directly. Tae mere knowledge of all the functions of 
the brain and nerves does not help the science, except so far as it 
occasions a more penetrating, psychological analysis, and thus sup- 
plements the deficiencies of: introspection.” Physiological facts are 

‘of no avail, for they tell us only about certain objective pro- 
cesses.” ‘The ultimate appear is to self-consciousness.’? Knowl- 
edge is thus univyersal, while feeling is individual, and will con- 
nects the two. These three are not faculties, but inseperable 
aspects of consciousness, resulting from artificial analysis, but for 
convenience made the basis of the three-fold division of the book, 
the greater part of which is given to knowledge. Here, too, lies 
its chief merit and originality. Sensation is “the elementary con- 
sciousness which arises from the reaction of the soul upon a nervous 
impulse, conducted to the brain from the affection of some sensory 
nerve-ending by a phys-cal stimulus.” The latter is always some 
form of motion. “A sensation is a consciousness; it not only 
exists, but it exists for the self.” Yet we are told on the next page 
that we have no more direct knowledge of it than of an atom, and 
that it is not immediately present in consciousness. Sensations tell 
us nothing but their owr existence, or how the subject is affected. 
Motion and sensation have nothing in common. Despite the usual 
dualistic “chasm,” motion is merely a mental phenomenon. The 
nervous change is not cause, but stimulus or occasion on which the 
soul develops sensation. A sensation is “the transitions of the 
physical into the psychical.” On this whole topic of sensation, it 
is Impossible to grasp the authors meaning. Sensations are not 
knowledge. They are Bead subjective, separate and distinct, each - 
from each ; In short, otic. Knowledge consists in the processes 
of relating these individual feelings and discrete fragments. They 
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must be transformed not only into unities higher than those. of 
time and space, objects, relations and ideals, but they must be 
changed into the self that knows and idealizes. To this end 
the mind must react upon sensuous material in attention, and 
retain the appercieved content in memory. Thus sense becomes 
significant, and its elements coherently. related. Association 
“never leaves sensuous elements isolated.” It combines air- 
pulses to tones, makes all colors out of the three elementary 
sensations, fuzes and redintegrates according to the familiar 
rubrics of successive, simultaneous, contiguous and similar, etc. 
Artists use philosophers notice, the associative tie that broadens 
but does not burden the mind, and controls habit. These pro- 
ducts of synthesis may be disassociated by different influences, as 
interest or value is given to different elements. Sensations are thus 
distinguished by tone, by nearness of relation to self, morality, etc., 
till apperruptive organs, or “ways in which we tend to interpret 
sensations,” are established. Disassociation thus breaks up the 
mechanism—bursts the bonds that would tie the mind down to ob- 
jective data, allows it to play freely, according to its interests, and 

reaks up control by environment. Thus ideal internal ends may 
be pursued ‘by attention, which is internally initiated, to the 
ends of the self. Attention is “that activity of the self which con- 
nects all elements presented to it into one whole, with reference to 
their ideal significance.” On the fundamental principle that “noth- 
ing can be in consciousness which consciousness does not put 
there,” attention, as the organ of selection, is very important. It 
selects only those. elements which point beyond themselves. Thus 
only interpreted sensations, and never sensations as such, en- 
ter into our knowledge. This is idealization, for it passes 
beyond present existence. By attention the whole organized 
self is brought to bear or ‘‘read into” selected sense elements 
so as to give them meaning by ‘‘reading itself into them.” 
Thus unity, idealization, mearfing, distinctness arise. Atten- 
tion is fundamentally a “‘self-developing activity.” Thus with 
the aid of the assimulative function of retention “the world becomes 
objectified self, and the self subjectifled world.” “The world known 
is the externalized self; the sel E is the known or internal- 
ized world.” Leaving the activities of knowledge, its stages are‘ 
studied as perception, memory, imagination, thinking and intul- 
tion respectively. Perceiving is “‘opposed to thinking,” because it is 
objective and not subjective. Visual and tactual space are briefly 
considered, to show how it is the will which separates objects from 
itself. This is the central distinction in this field where differentia- 
tion predominates over identification. Memory is higher for the 
present is transcended. All its objects are ‘wholly ideal.” Past 
and present are related or unified in rythm. Memory is possi- 
ble only where there is a permanent self amid changing expressions. 
Imagination embodies ideas and is freed from the limitations of 
memory. Itis a ‘‘universalizing activity,” releasing the ideal from 
the petty and particular, making eee in a sense truer than his- 
tory, and implies a basal unity between man and man, and man and 
‘nature; in short, demonstrates the “universal self of humanity” in 
organic unity with nature. Thinking still further ‘dissolves out’ 
the universal and ideal “to discover the meaning of facts univer- 
sally.” It is distinguished as (a) conception, which “is the apper- 
` ception of the apperceptive process; <b) Judgment, which refers the 
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ideal, or univérsal, to the particular element; and (e) reasoning, which 
is the recugnition of-relations. The highest reasoning is philosophy, 
which is ‘tcomplete science,” and seeks to find a true universe. 
Intuition is immediate knowledge of the world, self and God. 
Every fact is seen-to be related.to every other, the whole is found 
in the part, and this completed interdependence is necessity. The 
world is known because we idealize it, and-the. self is known P 
it-is realized. This process.goes on through the self. and from 
this fact we gain -the conception of-freedom. God is the true self- 
related, or the organic union of the self, and the world, of the 
-ideal and the real. The gcal of all knowledge or truth is “the com- 
plete manifestation of ihe unifying and disungai ine activities 
of the intelligence,” and all error or agnosticism is emphasizing 
‘one -to the exclusion of the other of these processes. 

` Feeling is ‘‘ the internal t-of mental life,” and exists go far 
as consciousness is unobjectified. As the latter is-never complete 
feeling, though unique and unsharable is “as wide as the whole 
realm of self,” and is the undividual side of its activity. If the self 
is furthered, pleasure; if hindered, pain results. Successful adjust- 
ment is pleasant. Feelings are sensuous .and formal, qualitative, 
intellectual, esthetic and personal. The last three have‘graduall 
` unfolded-into universality. Under personal feelings Bea depend- 
‘ence, faith, obligation, remorse, humility, sympathy, love, con- 
science, etc., are treated. Conscience, 6. g., 18 a “feeling of the 
universal and objective worth of personal acts, but in what degree 
‘the feeli are true -to fact depend upon -how universal ‘and 
‘objective, is the self which feels.’’ Will originates in sensuous 
. impulses. It isthe self resizing itself. The essence of self is the 
‘Bel elated activity of the will, which is objectifying activity: 
‘Science is the objectified will. Will finds ita motive in feelin 

-its result in knowledge. It unites the individual and the universe, 
joins-the finite self and thé infinite personality-in which truth, hap- 
piness and righteousness are unité@t in one. 

Dr. pee book is admirably adapted to reproduction hy.a 
-resumé of salient points and ever recurrent phrases. -Its merit and 
Penali are great, but thəy.all lie in the scheme rudely: outlined 
above. at the absolute idealism of Hegel.could be so cleverly 
adapted to be “read into” such a prea of facts, new and old, is 
indeed a surprise.as great as when geology and zoology are ingen- 
‘iously subjected to the rubrics of the six days of creation. The 
‘older geneses, whether of the world or of mind, are so simple and 
ultimate, have been rounded to such epic completeness and sub- 
limity, that as they are superseded by still larger and loftier con- 
~ceptions, their dissolutive phases are often pathetic. The pathos 
here lies in the naive unconsciousness-with which the system of 
universal consciousness unfclds all its vast canvas of definition on 
‘the stormiest of all seas that.science tries to navigate. Definitions 
make the fibre of the book, and even the favorite form of sentence. 
The author is always working from partial to complete definitions 
or conversely. There are scores of formally quite novel definitions 
-of nearly all the subject-matter of psychology. They are.treated as 
self-luminous, or, at most, tŁeir fit or self-relation is their justifica- 
tion, and these -constitute the warp of the entire fabric. Viewed 
{from the standpoint of.facts, very few of them are satisfactory,.and 
many we believe to be funcamentally wrong and misleading. To 
‘enter upon this, however, could only at most open perhaps long 
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‘but certainly fruitless controyersy. But the author is more intent 
on the mutual ‘interpretation and coherence.of his network of defi- 
nitions than on their relation to facts, and it is just this that makes 
his Look as unitary as Dr. McCosh’s is rambling and ‘incoherent, as 
positive as Professor Bowne is negative: The “gelf;” 4.-g., is treated 
as something of settled and exact connotation, simple and unde- 


finable and immaterial, without a ‘hint or suspicion of the vast : 


problems opened by both disease and by hypnotism, pointing to its 

rivitive, or at least exceedingly complex nature. Memory ‘is 
treated only as a member of a hierarchy.of ‘faculties, and with no 
word to suggest that:there now lies the chief ñëéld of c voy s 
psychology between a material and pneumatic view of soul. The 
whole vast fleld of what was at ‘first and so crudely termed by 
Hartman the unconscious, and where.the scientific study of psychic 
activities has of late won its.¢hief triumphs, is substantially ignored, 
although consciousness itaelf, with which the author is solely con- 
cerned, we are told *‘ can be neither defined or described.” ‘To say 
that an act is unconscious means simply that'“‘ the act is done by the 
bady’”’ as a result of simultaneous association. 

Besides definitions, the other ingredient of ‘the ‘bodk is illus- 
trative facts. In the selection and use of these, for which the 
writer ‘is often indebted to the results of modern scientific meth- 
ods and ‘is duly grateful, lies the-other chief merit of the book, 
which, however, by a man of tan ability as Dr. Dewey clearly 
‘is, might ‘have been written h a century ago, and have been 

oorer gnly by a number of pat physiological illustrations. The 

acts are never allowed to speak out plainly for themselyes or 
‘left to silence, ‘but are always ‘“‘reac into” ‘the system which 
is far more important than they. They are .nearer.to the sphere 
of sensation, incohate, dark, solitary, than'to the pure self-lumi- 
nous light of self-consciousness, which is turned on them in these 
pages. In the field of these facts the statements are extremely 
often vague,.inexact and even mistaken, and abound in the errors, 
often petty, sometimes grave, of non-expertness. These we can only 
sample. `" A wave length of .00009 millimetre,” it is said, can excite 
the sense of hearing. The retinal image’is “interrupted by the 
blind spot.” Flavor is said to involve tactile elements. The tone 
of a tuning fork is simple; ‘‘all others are complex.” The whole 
statement of this great discovery, which Helmholtz. calls “the most 
important of .recent'times,’’ is vague and general to the verge of 
cutter unintelligibility. Four or five times in the book we are told 
of the lower and upper limits of tone-perception, and the sensation 
above 40,000 vibrations a second is repeatedly described as *‘ whir- 
ring, aterm it hardly seems as if ona who had once felt'it could 
app . ‘Wehirring’’ is near the lower limit. ‘‘Itis highly proba- 
ble zhat the auditory nerve continues the ‘sound stimulus in vibrat- 
‘ing form.” “Heat is said to be a stimulus that ‘‘ affects all sensory 
‘organs alike.” Touch “‘‘is distributed by means of the skin over 
‘the whole body.” ‘Again, “the skin ‘is regarded as made up of 
myriads of sensory circles.” All but hot and cold spots on the skin 
are said to be ‘‘sensitive to no kind of temperature distinction,” and 
coccine anaéthesia and leaves the parts affected “as sensitive to 
. differences of heat and cold as ever.” ‘‘ The reason that ive do not 
-see the stars'in, the daytime is that they do not give the of the light 
of the sun.” “The psycho-physic law unquestionably merits far 
fuller treatment in any psychology. Almost nothing is said-of in- 
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stinct or of morbid or anthropological psychology. Omissions, how- 
ever, may be pardoned, inaccuracies never.: If we are to have facts 
and results of laborious scientific work, let them be stated clearly 
and exactly. Dr. Dewey’s method is through and through specula- 
tive, and psychology in its leading features is to him one of the 
most complete and finished sciences, instead of being in the most 
interesting stage of uncer‘ainty and incompleteness. Not only all 
actual but all possible futuré facts are certain to take their place in 
this idealistic scheme. They may indeed enrich it, but can never 
essentially change it. In she open field of research, however, it is 
precisely these general views that are now most uncertain and 
wavering. Is self-consciousness inscrutible, and ultimate, and 
supreme? What is it, what is the self, and what is knowledge? Is 
there a ‘“‘ chasm?” Is sensation pure and manifold, or is it the most 
perfect knowledge, reason being sensation in the making, as Maeh 
assumes? What are ideas, and can we know an “organice unity ” 
more complete than, say, a gaglion cell? Js not such an unit 
rather in the nervous system than in conscious thought? What if 
consciousness be not only a partial and fragmentary manifestation 
of individual life, but, as some postulate, a form of disintegration, a 
set of signs of the imperfect working of our infinitely complicated 
automatic apparatus? None of these are open questions for Dr. 
eye Tt is not enough to know even if we know truly, but we 
must know that we know. It is not sufficient for light to shine; it 
must light itself. Even ‘‘the perceived world is more than the ex- 
istent. world.’ One whe philosophizes by this method might 
exactly as well write a text book on any science whatever as on 
psychology. The light is always essentially lighting itself, from 
whatever ee it happens to be reflected. As an artist is less in- 
terested in the subject of a picture printed on the programme, or 
the philologist cares less for the story of a classic writer, but both 
are more intent on an ulterior analysis that shall reveal the great 
elements of style and motive, and reach a meaning below the 
author’s consciousness, so the modern psychologist studies the great 
systems of philosophic thought—this with the rest. In the sys- 
tem of “progressive self-realization’’ in the idealistic sense he 
sees the lift and expansion of adolescent, altruistic forces, always 
inspiring and ennobling, which every young man is the stronger 
and broader for having felt, the enthusiasm of which no student. 
of any philosophic subject can miss without grave loss, and to the 
meaning of which, having felt, he will always remain pious. But 
it is a stage of development which minds that come to full scientific 
maturity are certain to transcend. Its phrases grow dim and unreal, 
and have a hollow, uncertain sound, in the quest of something more 
definite and real and systematic. Were this issue reached at the 
end, or tendencies to this larger view seen in the author, the propa- 
deutic virtue of the book would be greatly enhanced. To students. 
inclined to immerse themselves in an ideal view of the world it will 
prove very stimulating, but dire will be the disappointment of those 
who hope to find in it the methods or results of modern scientific 
psychology. The literary references at the end of the chapters will 
prove very helpful, but those of most scientific value are not much 
utilized in the text, and nearly all these authors would not 

with the argument, for such it is, of the work. Finally, for class- 
room use the book is far from satisfactory. Statistics now before 
us,.embracing nearly three hundred colleges, are very far from sus- 
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taining the statement of the preface that “it is the custom of our 
pgs tip to make psychology the path by. which to enter the fields 
of philosophy.” 


Elements of Physiological pop A Treatise of the Activities 
and Nature of the Mind, from the Physical and Experimental 
Point of View. By George T. Ladd, Profesor of Philosophy 
in Yale University. New York, 1887. pp. 696. 


Thanks to Professor Ladd’s book—it is at last possible to read 
a plain statement of the facts’ of a good part of the fleld of ex- 
perimental psychology in English. Its merit in this fundamen- 
tal respect is incomparably greater than any one book in our lan- 
guage, and it is likely to be for a long time indispensable to every 
student of the subject not familiar with German. Roughly speak- 
ing, over five of bis nine hundred pages are devo to & con- 
densed and generally clearly arran Jaoua of results of special 
scientific investigations, less concisely stated than in Hermann, but 
more lucid than in Wundt. The facta are often gathered with 
great industry from many special monographs more recent than the 
chief German text books, and slong some lines brought down to date 
without substantial omissions. The author is not intent on illustrat- 
ing any theory or system belonging to an utterly different attitude, 
period and method, or stage OF development, but the system con- 
sists in a plain grouping of the facts which are allowed to speak out 
for themselves. Taken all in all, the book cannot fail to have a most 
wholesome and stimulating effect on the study of mental phenom- 
enon in the institutions of higher education in this country. It 
should be read by students of medicine and theology, as well as of 
philosophy, and teachers who desire to know the scientific basis of 
modern methods of agogy will cerive great benefit from its 
pages. The vast flelds of morbid and also of anthropological psy- | 
chology, paycho-genesis and instinct, which might be included in 
the title, are excluded, and even within the limits imposed on him- 
sel? by the author, there are many deficiencies, but from the fact 
of so large a book, covering only a part of its fleld, the reader will 
readily infer the immense accumulation of material which already 
crowds the psycho-physic domain, and superficial or disparaging 
, text-books in this Held will henceforth be impossible, or at least. 
ignored. All this applies to the first two parts, or to the first two- 

irds of the book only. The first part is devoted to the nervous 
mechanism. The nervous elements are first considered chemically 
and histologically and physiologically, and then their combination 
into a system involving a sketch of the general anatomy of the 
cerabro-spinal system. Nerves as conductors, automatic and reflex 
functions and organs, the development of the nervous system and 
the mechanical theory of its action, are each given a chapter. 
Part second is on the correlations of the nervous. mechanism and 
the mind. Two long chapters are given to localization, and two to. 
the quality of sensations, one to their quantity; then come two 
chapters vaguely entitled the presentations of sense, devoted to 
the perception, as it is more commonly termed of space, torm, 
mošion, ete.; then come physiological time, feelings, and a final 
and isolated anthropological chapter on certain statistical relations 
of the body and mental phenomena. These chapters are illus- 
trated by one hundred and fourteen wood cuts, about ninety of 
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which are anatomical, mostly gross, and copious references to 
special literature are given the toe of foot notes, and there are 
many tables. l 

In the present condition of foreign literature, it is far.easier-than 
it would have been afew years ago, to compile a book like tbis; 
but it must still have required not only much industry, but con- 
siderable time. For one nót asa age familiar with laboratory 
methods in Daye cay chemistry, histology, physiology and 
. psychology, to have.done this work en the whole so creditably, 

even from the standpoint of specialists in these flelds, suggests the 
possibility or a division of labor between writers of general treatises 
and those engaged in experimental research, which may. perhaps be 
helpful to`both; and to the cause of science. With so large a book, so 
filled with facts it is impossible to deal in detail. We shall content 
ourselves in pointing out a few of the significant defects of the 
“book, which it is hoped mey be remedied in another well-revised 
edition. ‘To dissect out the axis cylinder of nerves to'be chemical] 
analyzed by itself is said to'be” by no means always easy.” ATI 
such preliminary anatomy is of course at present as absolutely 
‘impossible, as it is indispensable for specific results of pertinence. 
That this cannot be done renders much of the general chemical 
information presented scarcsly-more relative to psychology than to 
general biology. A.compilation of the inferences now indirectly 
Suggested in the fleld of micro-chemistry,‘by the action of ‘different 
` staining fluids, wonld have been better. Again we are told that “‘ one 
of the processes of each cell may, as a rule, be regarded as continu- 
ous with the axis cylinder of ẹ nerve fibre.” This general view, 
which also conditions much else, is rendered improbable, ‘if not 
false, by the work of both Golgi and of Forel, the total ignoring of 
which, as well as of so much valuable Italian work generally, 18 a 
grave defect. The treatment of cells is inadequate and apparently 
uninformed, and yet cytological conceptions now seem likely to be 
those upon which the whole mechanical theory may be recon- 
structed and transformed. ‘The account of Wundt’s theory of the 
mechanism of nerves seems derived entirely from the chapter in 
his psychology, which is called “more complete” than his larger 
work on the subject, but which is very meagre, almost to the 
Lh fs of unintelligibility, as.are the accounts of the theories of 
DuBois-Reymond and Hermann, and none of the'later phases 
of the question -are presented. The chapter on the mechani- 
cal theory is probably the most'inadequate in,the book. On the 
basis of what is given.in this vast topic everyone would agree 
with the authors conclusion, that a ‘“‘confession of ignorance 
might fitly close the entire discugsion.” In the chapter on re- 
flexes Eckhardt’s larger work, which might have beén followed, 
if not as. literally as Foster and’Balfour confessedly are in the 
A A chapter, at least no less implicitly than Hermann’s 
Handbuch is in some parts of other chapters, and other well- 
known „works elsewhere, is apparently unknown. ‘Had it been 
utilized the chapter might have been materially improved, and 
especially the work ofthe Ludwig school on this important topic 
would have been given due place. Those whose interest in phys- 
‘iological psychology is rooted in metaphysics, attach great im- 
portance to studies on the localization of cerebral functions, a line 
.of research upon which many physiologists look with suspicien as 
a field with which the methods of experimentation in vogue, in the 
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backward state: of psychological analysis; are not yet able to cope 
in a way to give assured results. The latter are few and briefly 
stated, the controversies volumnious. Instead of the two lon 

chapters devoted to this topic-the utility of'a book of this size woul 

be'increased by a briefer statement: of the results of. experiment, 
with reproductions of the charts of Exner and of Flechsig, which, 
strangely enough, with all mention of the extremely significant 
and perhaps epdch-making work of Steiner, are omitted. These 
three Jand-marks in this field should by all means be given a place 
in another edition; but all this material should be more briefly and 
concisely stated, and more space given to the great topic of aphasia. 
In-such a book J ager’s theory is surely worthy a passing mention. 
The chapter on the quantity of sensation is hardly less inadequate 
than that on the mechanical theory, and needs much reconstruc- 
tion. Not only are extremely signiticant views entirely ommitted, 
like that originated by Mr. C. 8.- Pierce, but Fechner’s general con- 
ception of the subject, and Delboeuf’s method and its motivation 
are substantially wanting, and there seems to be here, as occasionally 
through the book, padding with matter, the bearings of which are 
not fully seen, or at least not stated. The two chapters on per- 
een will prove very convenient in the class-room. In this vast 
field, also, the work of a compiler must be hard, and great range 
for individual preferenceshould be allowed. The work of Le Conte 
Steyens certainly merits mention, and the author has given too 
. little attention to the views of Hering. There is ample field here 
for More cuts, even if at the expense of some of the common 
brain chart. The time chapter, though much less useful for 
students than the later conspectus of Professor James, ig valuable- 
The work done here is limited, and admits of easy statement. 
Time sense and reaction-time, however, have so little to do with 
each other that it would have been better to separate the two 
and to have given the former topic a fuller treatment. The last 
three chapters of part second are less concise and more speculative, 
but still very convenient-to the student for the facts they contain. 
As a whole, the work bears somewhat the same relation to the field 
it covers as President Porter’s Human Intellect. does to psychology 
from its standpoint. Professor Ladd’s work, however, is Incompara-~ 
bly harder and is far better done. That everything pertaining to 
“insanity, delerium, aphasia, somnambulism, ecstacy, mind-read- 
ing, spiritualism, and even sleep and dreaming,” are “definitely 
excluded,’’ because these are not normal states, illustrates the ex- 
treme superficiality of the demarcation of the field. This has, 
however, the great convenience, that in these excluded fields lie 
just the problems which at present seem most inconsistent with 
he author’s appended theory of the reality of a thinking ego, and 
the final and absoluto nature of self-consciousness in the sense held 
to by him. Over and over aggin we are reminded of the utter disg- 
parity between brain action and concommitant consciousness. Yet 
diagrams of even the gross anatomy of the nervous centres profusely 
given, seem to him more relevant than are the above manifestations 
of the unconscious to-the standpoint of the “forever undefinable 
consciousness.” Moreover, just appreciation of the facts in this ex- 
cluded field is precisely what bende to break down the middle wall 
of partition between nervous and mental changes, every chink in 
which metaphysicians are so intent on stopping, and gives & sense 
of a correlation between them which is something more and nearer 
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than telepathic. The poner disregard of methods of research, 

the description of which affords a natural, logical approach to ex- 

rimental results, aids again in isolating neuro and psycho-physic 
acts. 

The experience of a man who has once had the invaluable 
training of abandoning himself to long experimental research 
on some very special problem—whether with a nerve-muscls prepa- 
ration of a frog, the structure of a ganglion cell, physiological time 
or any topic wisely chosen, and whether working under the guid- 
ance of a great teacher or of his own instinct, is often somewhat as 
follows. At first there is a sense of limitation, a fear of loss in 
focusing all energy upon so small and seemingly insignificart a sub- 
ject. It seems not liberal, still less broad philosophic culture. Espe- 
cially by those used to the unrestrained freedom and carta ener- 
vated by the sense of “ vastation’? which makes metaphysical 
Wags go intoxicating, it is often abandoned as less attractive 
than the free treatment of results of others’ work. Ifthe work is 
pushed on, however, the student finds that he must know in a more 
minute and practical way than before—a way that comes to make 
previous knowledge in the field seem unreal—certain definite 

ints in electricity, chemistry, mechanics, etc., and thage are 

rought into fruitful suggestive unitary relations with each other. 
The history of previous views pertaining to the topic are studied 
and understood as never before, and broader biolozical ralations 
are gradually seen. As the work goes on for months and perhaps 
years it gathers momentum until gradually many of the mysteries 
of the universe seem to him to centre in his problem. In the pres- 
ence of one minute fact of nature he has passed from the attitude of 
Peter Bell, of whom the poet says, ‘‘a cowslip by the river’s brim, a 
yellow cowslip, was to him, and it was nothing more,” to the stand- 
point of the seer who plucked a flower from the crannied wall and 
realized that could he but understand what it was rootand all, and all 
in all, he would “know what God and manis.” Even though he may 
not have contributed a tiny brick to the great temple of science in 
the shape of discovery, he has felt the omne tutit punctum of nature’s 
organic unity in a sense far deeper than speculation knows, and has 
realized what higher education in the modern, as distinct from the 
mediseval sense, is. In a word, nearly all the defects in the book 
before us spring from the circumstance that the facts of physiologi- 
cal psychology, which we are told in the Introduction cannot Te 
called “even a definite branch of the science of psychology in gen- 
eral,” are viewed with the eyes of Peter Bell, which seeing, see not. 
This appears in the frequent dependence on current hanc-books, 
in the perspective with which certain groups of facts are presented, 
the purely external classification, in a few novel translations of 
technical terms, as ¢. g., Norvensirecks, Zwangsbewegungen, Erre- 
gungsherds, etc. 

The third part need not detain us, Its merit, standpoint ard style 
are so different that those interested in the first: two parts will care 
little for the third, and vice versa. The author’s creed respecting 
the powers and unity and development of the mind and its relations 
to the brain lead up to the culminating thesis of ‘‘The Mind as a 
Real Being,” the failure of experimental studies up to date to dem- 
onstrate which occasions their repeated designation of ‘‘ psychology 
without a soul.” In the preface we are told that ‘‘one resu.t of all 
our subsequent investigations will be to show us that consciousness 
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and its primary phenomena can never be defined.” *Histology gives 
much information, but itis ‘mingled with a still larger amount of 
conjecture and: doubt.” Why brain changes and conscious experi- 
ence are related “will always remain an unsolvable inquiry.” We 
are ‘indefinitely far” from ‘‘even a reasonable prospect” of a phys- 
ical science of the nervous system. Science is “not yet able to deal 
with the phenomena of nervous action, as shown even by a single 
living nerve with a muscle attached, when acted on by any 
one form of external stimuli; how much less,” ete. It is 
all “a leap in the dark;” “difficulties are abla in- 


surmountabie;’’ were brain-changes known they could not 
be conceived as a “true cause” of anything psychic. The 
mind is “a real unit being,” “of non-material nature, and acts and 


develops according to laws of its own ” and its “origin and destiny, 
its mortality and corruptability, physiological psychology finds itself 
unable to demonstrate, though it may suggest, and perhaps con- 
firm,” the author's theories in this field. It may, however, clear 
away ‘‘ barriers of ignorance and prejudice,” and open up a broader 
way ‘to rational psychology, to ethics, to metaphysics and to the- 
ology.” Wo shall not quarrel with all this. It can be said in any field 
of science that there is a something quintessential not yet explored. 
Science is not ontology, but phenomenology, and there is nothing 
in physiological psychology to disprove the author’s creed nor our 
own. As to the whole “two clock theory,” it is as true in 
the entire psycho-physic fleld as Hughlings Jackson well says it 
is in morbid psychology, that even to understand the hrain we 
must not take too materialistic a view of the mind. The con- 
comitance theory is far better, even as a working hypothesis, than 
the theory of identity. To say, be asserts, that ideas produce move- 
ment, the mind influence the body, etc., implies disbelief in the 
doctrine of the conseveration of energy, and the use of all such 
terms as ideo-motor, physiology of mind and even psycho-physics 
is a logical cross division. If an histologist can use any or even all 
conscious activities as means to study brain structure, or if struc- 
ture be studied as a means to a knowledge of function, the argu- 
ment of correlation vs. ideality is as irrelevant in kind, at least, as 
it would be in the field of any other comparative study. That the 
author utilizes his ‘sense of chasm” by restating so well on the 
whole, though with such needless prolixity, these inveterate and to 
our thinking, mild and commonplace Lotzeanisms apart by them- 
selves, instead of having them “read into” the experimental 
details like Dr. Dewey, erects to our mind another prejudice in 
favor of his dualistic attitude. l 

In the whole field of biology, including psychology, it is as 
often necessary (and probably increasingly more so) to proceed 
from tlie complex, whether the organic unity of the cell, the phys- 
ical ‘individual or his consciousness, to the simple, as from the 
simple to the complex. That any one who has carefully studied 
the modern concepts of physics concerning matter and force, how- 
ever firmly grounded in the mechanical theory, will fail to feel that, 
as Mach has so fully pointed out, physics may be very soon led to 
a very different, psycho-sensory definition and conception of matter 
and force, seems to us unlikely. Striking and grateful as such a 
conversion would be to those whose whole psychology centres in 
the theory of knowledge, it would only modify the form of 8 single 
symbol, or be a light of different hue shed upon a familiar sense. 
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It. would only aid us. to see that conceptions of mind.and of matter 
of self-consclousness and motion, cannot possibly be disparate and 
incommensurab_e, because both are concepts, and 7 ideal— 
that least immediately known, in fact, the most ideal.. For theo- 
logical minds it is consciously or unconsciously the question of 
immortality that animates all this kind of argument. From: this 
standpoint nothing conld. be more unwise than to give eensations 
and in 8 sense even q ans s over to neurophysics as hardly less. 
foreign to the soul asa real being, whose chief function is to unfold 
knowledge by relating these, than. body. If this is all the spiritual 
unity, reality, etc., that remains, and if even its traits cannot be 
deduced in any a Jo 5 but must be laboriously sought from an. 
inductive study of particulars, then both the ends striven for in the 
old anti-materialistic crusade have become even more barren than we 
thought. Feeling, sensation, the unconscious elements in which 
` most psychic secrets are wrapped up, as well as all matter, force 
and mind,,transcendental and real objects, creed and fact, as well as 
knowledge and the ego that knows,—not one or a few, but all of 
these, must, of course, forever be parts or aspects of that complex 
concept we designate as the ore: and hence ideal. For every. 
scientific object, or for every end of knowledge per 84, if that is the 
highest, it does not make one hair white or black, whether we 
work by this hypothesis or by that of realism. The problem be-. 
tween the two, though cne of the most seductive of all modern 
uzzles, is pee the most barren and incapable of solution. 
he main thing is that we really work on whatever theory. Let 
those who prefer absorption in self-consciousness really interpret. 
. the conscious ego, and. be no Hes a to vaunt the ancient triumph, 
or repeat the old stages of the method. Experiment is now 
checked at many points till the work of subjective analysis be 
done over again, and better and finer. Let those that prefer 
literary work now take the next step and prepare manuals as 
full and large as Professor Ladd’s on each of the special great 
chapters in psychology, 6. g. pes eee space-perception 
,psyeho-physic law, physiological time, Porma ona optics, an 

acoustics expresion, etc., on some of which themes we are glad 
to know comprehensive special treatises are now well under way. 
Experiment has already opened, and is just beginning to work one 
of the richest of all of scientific mines, and every writer and 
every explorer oÉ subjective consciousness must now know some- 
thing practically of its methods. Codperation here already prom- 
ises, not only important acquisition to the knowledge of man, but 
the better academic standing of the philosophic departments in 
our higher institations of learning. If-there is anything on which 
men may now differ in opinion, and yet abate not one iota of sym- 
pathy and mutuel appreciation, it is on these points. 

‘Alt these suggéstions aside, however, we desire to reccgnize, in 
the most candid way, the great debt of gratitude which all students 
and teachers in this field owe to Professor Ladd. His work is sure 
to give a great impulse to those studies which have been sadly hin- 
dered by the want of what he here supplies. Even for the book as 
a whole; we have five parts of hearty commendation for every ong 
of criticism and dissent. ; | 


é 
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Logical Machines. 


In the “ Voyage to Laputa” there is a description of a ma- 
ch:ne for, evolving science automatically. “By this contrivance, 
the most ignorant person, at a reasonable charge, and with 
little bodily labor, might write books in philosophy, poetry, 
politics, laws, mathematics, and theology, without the-least assist- 
ance from genius or study.” The intention is to,ridicule the Or- 
ganon of Aristotle and the Organon of Bacon, by showing the 
‘absurdity of se ar that any ‘‘instrument’’ can do the work of 

the mind: Yet the logical machines. of Jevons and Marquand are 
_ mills into which the premises are. fed and which turn out the con- 

clusions by the revolution of a crank. The numerous mathematical 
engines that have been found practically useful, from Webb’s adder 
up to Babbage’s analytical engine (which was designed though never 
constructed), are also machines that perform reasoning of no simple 
kind. Precisely how much of the business of thinking a machine 
could possibly be made to perform, and what part of it must be left 
for the living mind, is a question not without conceivable practical 
importance; the study of it can at any rate not fail to throw 
needed light on the nature of the reasoning process. Though the 
instruments of Jevons and of Marquand were designed chiefly to 
illustrate more elementary il er utility lies mainly, as it 
seems to me, in the evidence they afford concerning this problem. 

The machine of Jevons receives the premises in the form of logi- 
cal equations, or identities. Only a limited number of different let- 
ters can enter into these equations—indeed, any attempt to extend 
the machine beyond four letters would complicate it intolerably. 
The machine has a keyboard, with two keys for the affirmative and 
the negative form of each letter to be used for the first side of the 
equation, and two others for the second side of the equation, making 
four times as many keys as letters. There is also a key for the sign 
of logical addition or egation for each side of the equation, a 
kev for the sign of equality, and two full stop keys, the function of 
which need (not here be explained.’ The ee are touched suc- 
‘cessively, in the order in which the letters and signs occur in the 
equation. It is a curious anomaly, by the way, that an equation 
such as A==B, which in the system of the transitive copula would 
appear as two propositions, as All A is B and All B is A, must not 
be entered as a single equation. But although the premises out- 
wardly appear to be put into the machine in equations, the conclu- 
sion presents no such appearance, but is given in the form adopted 
by Mr. Mitchell in his remarkable paper on the algebra of logic. 
That is to say, the conclusion appears as a description of the uni- 
verse of possible objects. In fact, all that is exhibited at the end is 
a Est of all the possible products of the four letters. For example, 
if we enter the two premises All D is C, or D=CD, and All C is B, 
or CamBC, we get the conclusion in the following sha , where let- 
ters in the same vertical column are supposed to be logically mul- 
- tiplied, while the different columns are added or aggregated : _ 


A A A A & R a a 
B B B b BB B b 
C C ° e C G c e 
Q pda a 4 D d. d d. 


‘Phil. Trans. for 1870. 
12 


` 
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The capital letters are affirmatives, the small letters negatives. It 
will be found that every column containing D contains B, so that 
we have,the conclusion that All D is B, but to make this out by the 
study of the columns exhibited seems to be much more diticult than 
to draw the syllogistic conclusion without the aid of the machine. 

Mr. Marquand’s machine is a vastly more clear-headed contriv- 
ance than that of Jevons. The nature of the problem has been 
grasped in a more masterly manner, and the directest possible 
means are chosen for the solution of it. In the machines actually 
constructed only four letters have been used, though there would 
have been no inconvenience in embracing six. Instead of using 
the cumbrous equations of Jevons, Mr. Marquand uses Professor 
Mitchell’s method throughout. There are virtually no keys ex- 





1Tt would be equally true to say that the machine is based upon 
Mrs. Franklin’s system. The face of the machine always shows 
every possible combination; putting down the keys and pulling the 
cord only glters the appearance of some of them. For example, 
.the following figure represents, diagrammatically, the face of such . 
a machine with certain combinations. modified : 


- 





L ee. | a aat 
` ASS è 
SR Aa t T NG; 
` an ` 4 ` s- Y 
` A 
Noan Set 
MSY A, 
a8 x 
ay get ee) a 
SSA oF 










This faco may be interpreted in several different ways. First, as 
phowing in the shaded portions— 
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cept the eight for the letters and thelr negatives, for two keys used 
in the procesg of erasing, ete., should not count. Any number of 
keys may be ae down together, in which case the correspondin 
letters are added, or they may be put down, successively, in whic 
case the corresponding combinations are multiplied. ‘There is a sort 
of diagram face, showing the combinations or logical products as in 
Jeyons’s machine, but with the very important difference that the 
two dimensions of the plane are taken advantage of to arrange the 
combinations in such a way that the substance of the result ig in- 
stantly seen. To work a simple syllogism, two pressures of the keys 
only are necessary, two keys being pressed each time. À cord has 
also to bé pulled each time so as to actualize the statement which 
the pressure of the keys only formulates. This is be logic: phi- 
losophers are too apt to forget this cord to be pul 

of brute force in existence, and thus to regard the solvet ambulando: 
as illogical. To work the syllogism with Mr. Jevons’s machine re- 
quires ten successive movements, owing to the relatively clumsy 
manner in which the problem has been conceived. 

One peculiarity of both these machines is that while they perform 
the inference from (A+BjJC to. AC+BC, they will not perform the 
converse inference from AC+BC to (A+BC). This is curious, be- 
cause the inference they refuse to perform seems to be merely syl- 
logistic, while the one they do perform, and in fact continually 
insist on Ta whether it is wanted or not, is dilemmatic, 
and therefore essentially more complicated. But in point of fact 
neither of the machines really gives the conclusion of a pair of 


thio ip (A+b+C+D) (A+b+C+d) (A+B+4C-+d) 
(A+B--e+D) (A+b+e+D) ` . 

(a +B--c +D) : 
(a+B+4+C+D) (a +B4C+4), 
which is the same as what is seen on the unshaded portiong if we 
regard the small letters ‘as affirmative and the capitals as negative, . 
and interchange addition and multiplicaticn, that is, as— 

I ' ` aBCD+abCD 
+ABCd+ ABCD+AbCD 
+ABced-+ ABcD. 
Or, looking at the unshaded portion, we may regard it as the nega- 


tive of the above, or— 
`, (A+b+c+d) (A+-B-+-¢+d) 
(a+bte+D) (a+b+e+d) (a +B+c+-d) 
(a+b+C-LD) (a +b-FC-t-d), 


‘or, what is the same thing, as— 


abed-+-aBcd+-aBcD-4 abeD 
+abCd+aBCd 
+AbCd 
+Abed +AbeD. 


There are two other obvious interpretations. We gee, then, that 
‘the machine always shows two states of. the universe, one the nega- 
tive of the other, and each in two conjugata forms of development. 
In one interpretation simultaneously impressed terms are multi- ` 
plied and successively impressed combinations: added, and in the 
other interpretation the reverse is the case. 


ed, this element . ' 
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syllogistic premises; it merely presenta a list of all the possible 

ecies in the universe, and leaves us to pick out the syllogistic con- 
clusions for ourselves. Thus, with Marquand’s machine, we enter 
the premise All A is B inthe form a-+B,; and the premise All B is © 
in the form b+C; but instead of finding the conclusion in the form 
a+C, it appears as— | 


ABCD+ABCd | 
-- aBCD-+- aBCd+abCd+abCD 
' abed +aboD. 


As we only want a description of À, we multiply by that letter, and - 
go reduce the conclusion to ABCD-+ABCd, but there is no elimina- 
tion of the B nor of the D.. We do not even get'the full conclusion 
in the form ab-++BO, although it is one of the advantages of Mar- 

uand’s machine that it does give the conclusion, not only in the 
orm just cited, but also, simultaneously, as 


(a-+-B-+-c +d) Aas: +D) 
(a+ B+C+d) (at B+C+D) (a+b+-C+D) ERIT E 
(A+b+C+D) (A+b+C+d). 


The secret of all reasoning machines is after all very simple. Itis 
that whatever relation among the objects reasoned abdut is des- 
tined to be the hinge of a ratiocination, that same general relation 
must be capable of being introduced between certain parts of the 
machine. For example, if we want to make a machine which shall 
be capable of reasoning in the syllogism 


If A then B, I 
If B then C, 
Therefore, if A then C, 


we have only to have a connection which can be introduced at will, 
such that when one event A occurs in the machine, another event 
B must also occur. This connection being introduced between A 
and B, and also between B and C, it is necessarily virtually intro- 
duced between À and C. This isthe same principle which’ lies at 
the foundation of every logical algebra; only” in the algebra, 
instead of depending directly on the laws of nature, we establish | 
conventional rules for the relations used. When we perform a 
reasoning in our unaided minds we do substantially the same thing, 
that is to say, we construct an image in our fancy under certain 
poner conditions, and observe the result. In this point of view, 
. too, every machine is a reasoning machine, in so much as there 
. are certain relations between its parts, which -relations involve 
other relations that were not expressly intended. A piece of appa- 
ratus for performing a physical or chemical experiment is also a 
reasoning machine, with this difference, that it does not depend on 
the laws oftthe human mind, but on the objective reason embodied 
in the laws of nature. Accordingly, it is no figure of speech to say 
that the alembics and cucurbits of the che are instruments of 
thought, or logical machines. 

Every reasoning machine, that is to say, every machine, has two 
inherent impotencies. In the first place, it is destitute of all origi- 
nality, of all initiative. It cannot find its own problems; it cannot 
feed itself. It cannot direct itself between different ee pro- 
cedures. For example, the simplest: proposition of projective 
geometry, about the ten straight lines in a plane, is proved by 
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von Staudt from a few premises and by reasoning of extreme sim- 
plicity, but so complicated is the mode of SAER: he prem- 
ises ani forms of inference, that there are no less than 70 or 80 
steps in the demonstration.. How could we make a machine which 
would automatically thread its way through such a labyrinth as; 
that? And even if we did succeed In doing go, it would still remain 
true that the machine would be utterly devoid of original initiative, 
and would only do the special kind of thing it had been calculated 
to do. This, however, is no defect in a machine; we do not want 
it to do its own business, but ours. The difficulty with the balloon, 
for instance, is that it has too much initiative, that it is not mech- 
anical enough. We no more want an original machine, than a 
house-tuilder would want an original journeyman, or an American 
board of college trustees would hire an original professor. If, 
however, we will not surrender to the machine, the whole busi- 
ness of initiative is still thrown upon the mind; ‘and this is the 
principal labor. 

In the second place, the capacity of a machine has absolute lim- 
itations ; it has been contrived to do a certain thing, and it can do 
nothing else: For instance, the logical machines that have thus far 
been devised can deal with but a limited number dt different letters. 
The unaided mind is also limited in this as in other respects; but. 
the mind working with a pencil and plenty of paper has no such 
limitation. It presses on and on, and whatever limits can be 
assigned to its capacity to-day, may be over-stepped to-morrow. 
This is what makes algebra the of all instruments of thought; 
nothing is too complicated for it. And this great power it owes, 
above all, to one kind of symbol, the importance of which is fre- 
quently entirely overlooked-—-[ mean the parenthesis. We can, of 
courge, dispense with parentheses as such. Instead of (a4-b) e=qd, 
we can write a+-b=t and tc==d. The letter t is here a transmog- 
tified parenthesis. We see that the power of adding proposition to 
a yaw is in some sort equivalent to the usé of a parenthesis. 

. Marquand’s machines, even with orly four letters, facilitate 
the treatment of problems in more letters, while still leaving con- 
siderable for the mind to do unaided. It is very desirable a 
machine on the same principle should be constructed with six 
letters. It would be a little more elegant, perhaps, instead of two 
keys to each letter, to have a handle which should stand up when 
the letter was not used, and be turned to the right or left, according 
as the letter was to be used, positively or negatively. An obvious 
extension of the principle of the machine would also render it 
pons oie to perform elimination. Thus, i? six letters, A, B, C, D 

; F, were used, there could be an additional face which should 
simpl také no notice of F, a third which should take no notice of 
E or E, a fourth which should take no natice of F, E or D; and 
these would suffice. With such a machine to represent AB+-CD, 
we should proceed as follows: Put down handle E to the left. 
ee left hand would naturally signify the negative. ] Dap it 

own, put down handle A to the right and then bfing it back: after 
pulling the cord. Put down handle B to the right and pull the 
cord, and then restore handles B and E to the vertical. Next, put 
' down handle F to the left and successively put down the handles C 
and D to the right, as before. After restoring these to the vertical, 
put down handles E and F to the right, and pull the cord. Then 
we should see on the third face 


~ 
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(A+B+C+D) (A—b+C+D) (A+b+C-+ d) (A-+B+0-+ d) 
(A-+B+c+D) (A+b+¢+D) 

(a +B+0-+D) : | 
(a+B+C+D (a +B+C-+ d) 

or, what comes to the same thing, š 
: aBCD-+abC 
, ABCd+ABCD+AbDCD 
ABcd+ABcD 


` Ido not think there would be any great difficulty in constructing 
a machine which shou:d work the logic of relations with a large 
number of terms. “But owing to the great variety of ways in which 
the same premises can be caine to produce different conclu- 
sions in that branch of logic, the machine, in its first state of devel- 
opment, would be no more mechanical than a hand-loom for weav- 
ing in many colors with many shuttles. The study of how to pass 
from such a machine ag thai to one corresponding to a Jacquard 
loom, would be likely to do very much for the improvement of 


logic, l 
= C. S. PEIRO. 


The Functions of the Brain. By DaviD FERRIER, M. D., LL.D., 
F. R.S. Second Edition. G. P. Putnam’s Sons. New York, 
1886. Pp. xxiii., 498. ' 3 


Dis Functions-Localization auf der Groshirnrinds. Von L, Luciani 
und G. Seppilli. Deutsche Ausgabe von Dr. M. O. Fraenkel. 
Leipzig, 1886. Pp. vii., 414. . 


When the first edition of Ferriers work appeared in 1878 it at- 
tracted the attention of English readers to the subject of the locali- 
zation of brain functions, and made an important addition to the 
mass of facts which had already begun to accumulate upon that 
subject. Fritzsch and Hitzig had determined in 1870 the existence . 
of a definite area.on the surface of the brains of vertebrates, irrita-. 
tion of which produced movements of the. limbs, and destruction of 
` which caused paralysis. Ferrier not only confirmed the results -of 
the German physiologists, but went a step farther and succeeded in 
demonstrating the existence of various sensory areas in the brain 
destruction of which produced a loss of some one of the powers of 
conscious perception. It was very natural thab`results of such 
physiological importance should be tested carefully, and there is 
probably no field of inquiry in which during the past ten years more 
active work has been done and more acrimonious controversy has 
arisen. Hardly any two investigators can be found who agree as to 
the extent of the various sensory areas, and the most different 
opinions as to the interpretation of. the results of experiment have ` 
been defended. Ferrier’s second edition is issued partly in order to 
offer new facts from new experiments and to modify former 
opinions in light of these new facts, p: in order to reply to 
criticism, and partly in order to defend his own interpretation of 
his facts. The work is almost wholly rewritten, and differs in so 
many respects from the first edition that it requires notice. 

The work of Luciani and Seppilli received the Fossati, prize of the 
Institute of Science of Lombardy, and was considered worthy of 
immediate translation into German, not only because of the new 
discoveries and new views contained in it, but also because of the 
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singularly unprejudiced and impartial views presented of the entire 
controversy. And this latter characteristic deserves to be com- 
mended, for much that is valuable in the writings of Ferrier, Goltz, 
Munk, and others, who have taken an active part in the discussion 
regarding the localization of functions, is obscured by the intensit 
of personal criticism’ and recrimination with which it is load 
down. The Italian authors, though holding very-definite positions 
of their own, have succeeded in stating the views of opponents with . 
fairness, and have suggested many probable interpretations of seem- 
ingly contradictory facts which may reconcile the inconsistent 
statements. They have added to the value of their work by ap- 
pending to it a collection of cases of brain disease in man, whi 
enables them to compare the results of physiological experiment 
with these of pathological observation. ` 
In spite of the criticism of Goltz it must be admitted that the 
theory of localization has gained almost universal acceptance. 
' Various areas of cortex of the brain are now admitted to preside 
over and to be necessary to various forms of mental activity. Cer- 
tain parts of the cerebral cortex receive impulses from the senso 
organs and preserve them as memories. Origin parts send out vol- 
_ untary impulses to the motor apparatus. The motor areas are 
definitely known and accepted. The controversy now among 
155 is regarding the exact limits of the different sensory 
areas. . Ferrier lays down these areas in his diagrams as little cir- 
cles, each separate from every other; and this extreme position 
must be admitted to be a logical consequence of the admission that 
localization is possible. cae extends his areas somewhat more 
widely, does not limit them so exactly, and yet does not allow one 
‘area to invade the domain of the next. He goes even further than 
Ferrier in locating the visual sense, making different parts of the. 
accepted cortex correspond to different parts of the retina. Luciani 
holds that each sensory area is extensive, and that, at its borders, 
it not only is not sharply marked off from, but really overlaps that 
of adjacent areas. Goltz admits that there is a functional difference 
between the anterior half and the posterior half of the brain, but 
will not allow that any distinct sensory or motor area can be out- 
lined, claiming that the assertion of Flourens was correct and that 
the brain acts as a whole, . 

A distinction has been proposed by Exner which should be men- 
tioned here. Exner believes that it is necessary to admit the exist- 
ence of both absolute and relative functional areas. An absolute 
area is one, injury to which is always followed by loss of the func- 
tion. A relative area is one, injury to which is sometimes but not 
always followed by a loss of the function. For each sense there is 
an absolute area, which is surrounded by hn extensive relative area, 
and the relative areas for different senses may to some extent coin- 
cide. This distinction is virtually admitted by Luciani, whose 
experiments prove that loss of function is permanent when the ab- 
solute areas are destroyed, but may be vee when the relative 
areas only are aio ied. It is not admitted by Ferrier, yet his own 
account of his experiments may be cited in favor of such a view, for 
he admits that in some of his experiments the function returned 
after the supposed centre was destroyed. (See p. 22 et seg., where 
it is stated that destruction of the angular ere A a r only 
transient loss of vision in the opposite eye, while if the destruction 
also involves the occipital lobe there is also permanent hemiopia). 
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It is not admitted by Munk, and yet his distinction in the case of 
disturbances of sight, between psychical and cortical blindness, 
might easily be referred to such a simple explanatibn. To an inde- 
ndent inquirer there seems to be much in favor of the position of 
uciana and Exner, as it appears to reconcile in, some degree the 
conflicting statements. 

Any one who reads these statements carefully, and who also reads 
the detailed account of the eee upon which they are based, 
must be impressed at once with the fact that the differences are due 
rather more to the interpretation of the experiments than to their 
actual results. It is a very difficult matter to ascertain just what 
functions are wanting, or to what degree any one function is im- 
paired in an animal after an operation on the brain. The result 
which the observer looks for is the one most likely to be found, and 
as an animal cannot communicate its own sensations in language, 
much is left to be guessed at. It is for this reason that experimenta- 
tion in animals seems to be of much less importance in decidin 
upon the location of sensory areas than the results of pathologica 
observation in man. Munk, Exner, and Luciani appeal to pathology 
frequently and claim that it supports their various positions. Ferrier 
seems less inclined to admit this kind of evidence (p. 270), possibly 
because it fails to support some of the positions which he holds as 
opposed to other observers—e. g., as to the location of the tactile 
centres and the visual centre. Yet it ee be supposed that the 
English physiologist would insist upon this class at evidence, for 
he has directed a number of operations upon the human brain in 
cases of paralysis recently performed in London by Victor Horseley. 
Such cerebral operations are the practical outcome of the doctrine 
of localization, and have been iis most brilliant confirmation. For 
the situation of the motor areas of the brain being agreed upon by. 
ail experimenters, it has been possible.in cases of paralysis from 
brain tumor or abscess to trephine the skull'and remove the diseage 
from the brain, with the result of saving the life, and in some cases 
of restoring partially or wholly the function of the paralyzed limb. 
There is therefore a practical importance in determining the loca- 
tion of the sensory areas of the brain, in order that such operations ° 
may be performed when some one sense is lost as well as when 
some one limb is powerless. The importance of observations as to 
the effect of disease on the human brain, and the necessity of accu- 
rate localization of such disease after death, has not been exaggerated, 
and considerable effort is being made on all sides to collect and com- 
pare cases of such a kind. A definite settlement of the controversy 

oes not seem to be far distant, for ia respect to the function of 
sight authorities are now well agreed, the visual area of the human 
brain being undoubtedly in the occipital region. We may hope 
for equally positive results regarding other areas. 

The work of physiologists upon the cortex has brought to light 
the importance of distinguishing reflex and automatic activity from. 
conscious volitional motion ; and the subcortical perception of sen- 
‘ gations, which always results in an automatic response, from the 
cortical perception of sensations, which is always conscious, and 
which may or may not give rise to action. And among the most 
interesting results is the determination of the. facts that conscious 
mental-action perception, together with memory and volition, are 


1E. C. Seguin, Jour..of Nery. and Ment. Dis., Jan., 1886. 
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functions of the cortex alone; also, that the association of ideas is 
‘ secured by the intimate union of various areas of the cortex, 
eee ihe medium of nerve fibres, passing just beneath the 
face. a | 
In view of the remarkable work which is being done at present 
in the department of psycho-physics in measuring the time of such 
processes of association, the study of the physical basis of the 
er band ae rocess gains in interest. 
he physiologists have succeeded in demonstrating the complex 
organic basis of memory by these experiments upon the cortex. It 
is now evident that we must speak rather of memories than of 
memory—each sensory or motor act -leaving behind it a molecular 
change in the cortex which is to be regarded as the physical sub- 
stratum nec to recollection or reproduction. And as the 
memory of any age ve object is made up of a number of revived 
impressions, each derived through a separate sense, and each 
received in a different area, the mental image of the object in- 
volves the activity of various parts of the cortex, the revival of 
numerous, distinct memory-pictures, Joined in‘a complex unit. It 
follows that a single set oft memories may be lost by disease in one 
part of the brain, while other memories remain, a conclusion 
which is ran illustrated in the phenomena of aphasia. (Fer- 
Tiler, pp. 44 ). ` 
That there is any necessity for postulating “ideational centres”’ 
distinct from the correlated sensory and motor centres, is com- 
batted by Ferrier. ‘We have in the sensory and motor centres of 
the cortex the substrata of the respective forms of sensory porcen 
tion and ideation, and of the individual acts of volition, simple 
and compound, as well as of the feelings associated with their 
activity. It'seems more reasonable to suppose that there may be 
higher and lower degrees of complexity or evolution in the same 
centres than to assume the separate existence of more highly 
evolved centres for which no evidence is obtained by the results of 
experimental research.” (Page 460.) - ‘‘ Intelligence and will have 
no local habitation distinct from the sensory and motor substrata of 
cthe cortex generally. There are centres for special forms of sen- 
sation and ideation, and centres for special motor activities and 
requisitiong, in response to and as association with the activity of 
sénsory centres; and these, in their respective cohesions, actions 
and interactions, form the substrata of mental operations in all 
their aspects and all their range.” (Page a 
The discussion of the Ne Aarne ta side of brain action is more 
intelligent and philosophical in the English than in the Italian 
work. But both of these books may be recommended for careful . 
perugal to anyone who desires to become familiar with the facts 
eon. which the theory of the localization of brain functions is 


M. ALLEN STARR. 


Francis Galton on the Perststency of Type. : 


In his opening address as President of the Anthropological sec- 
tion of the British Association, at its Aberdeen meeting, Francis 
Galton gave an account of his researchesregarding the inheritance 
of size in seed and of ‘stature in man, as well as certain generaliza- 
fions which he deduces from his observations. His observations 
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have been warmly and justly welcomed by.all students of inherit- 
ance, as valuable contributions to our: positive knowledge of a sub- 
ject where the attainment of positive knowledge is peculiarly diff- 
cult; but it seems to me that, although the general conclusions are 
worded with the greatest care, they are in some respects misleading, 
and opposed to our general knowledge of the subject. 

A few extracts will serve to exhibit the results of his observations 
and the character of his general deductions. He says (Nature, 
Sept. 4, 1885): ‘‘It is some years since I made an extensive series 
of experiments in the produce of seeds of different sizes, but of the 
same Bpecies. * * It appears from these experiments 
that the offspring did not tend to resemble their parent seeds in 
size, but to be always more mediocre than they ; to besmaller than 
they if the parents were large; to be larger than the parents if the 
parents were very small,” and that the analysis of the family 
records of the heights of 205 human parents and 930 children fully 

econfirms and goes far beyond the conclusions he obtained from 
seeds, as it gives with great precision and unexpected coherence the 
numerical value of the regression towards mediocrity. He points out 
that this regression is a necessary result of the fact that ‘‘the child 
inherits partly from his parents, partly from his ancestors. Speak- 
ing generally, the further his genealogy goes back, the more numer- 
ous and varied will his ancestors become, until they cease to differ 
from any equally numerous sample taken at haphazard from the 
race at large. Their mean stature will then be the same as that of | 
the race; in other words, it will be mediocre.” He illustrates this 
by comparing ‘the result of the combination in the child of the 
mean stature of the race with the -peculiarities of its parents, to 
the result of pouring a uniform proportion of pure water into a ves- 
sel of wine. It dilutes the wine to a certain fraction of its original 
alcoholic strength, whatever that strength may have been. 

He then goes on to conclude that the law of regression to the 
type of the race ‘‘ tells heavily against the full hereditary transmis- 
sion of any rare and valuable gift, as only a few of many children 
would resemble their parents. . The more exceptional the gift, the 
more exceptional will be the good fortune of a parent who has a 
son who equals, and still more if he has a son who surpasses him.” 
The law is even-handed ; it levies the same heavy succession tax on: 

, the transmission of badness as well as goodness. If it discourages 
the extravagant expectations of gifted parents that their children 
will inherit all their powers, it no less discountenances extravagant 
fears that they will inherit all their weaknesses and diseases.”’ 
* * * “Tet it not be supposed fora moment that?” the 
“figures invalidate the general doctrine that the children of a 
gifted pair are much more likely to be gifted than the children of 
a mediocre pair; what it asserts is that the ablest children of one 
gifted pair is not likely to be as gifted as the ablest of all the child- 
ren of many mediocre pairs,” l 

My first criticism of Galton’s data as a basis for generalization is 
that they are misleading in so far as they tail to discriminate be- 
tween the persistency of hereditary and that of non-hereditary 
parental peculiarities. p i 

The departure of a human being from the normal stature of the 
race may be an example of any one of three classes of phenomena: 


_i. It may be physiological, or due to influences which during'the 
life of the individual tend to dwarf or to develop it. The short 
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stature of sailors is usually attributed to this cause, and it is pos- 
sible that the size of the seeds and the stature of some of the human 
parents was physiological. In this case there is no reason to ex- 
pect any tendency towards perpetuation. 


2. A variation may be congenital but not hereditary, as when 8 
single giant or dwarf is born in a family where the ancestors and 
descendants have the normal stature. . 

8. The peculiarity may be congenital and hereditary, as it-is 
when a certain stature is characteristic of the brothers, sisters, and 
colateral relatives of a parent; when it is a family characteristic, 
3 Ta it is characteristic of 8 variety of the human race, like the 

usnmen; 


There is ample evidence that the persistency, in the descendants, 
of a parental peculiarity varies greatly according as it belongs to 
one or the other of these classes, and we know that, quite inde- 
pendently of any sélection, a hereditary peculiarity—that is, one 
which is shared by all the members of a family—often shows an 
astonishing tendency to persist in later generations, quite independ- 
ently of the time during which it has already persisted. 

A most remarkable illustration may be found on page 30 of Pro- 
fessor Bell’s memoir on ‘The Formation of a Deaf Variety of the 
Human Race.” (Mem, Nat. Acad. of 8c., Nov., 1883). 

In the E. family, of Kentucky, two brothers and a sister inher- 
ited from their parents: a common predisposition towards deafness, 
as is shown by the fact that they all became the ancestors of con- 
genital deaf mutes, although only one of them was deaf. We have 
no information regarding the first generation, the parents, but in 
the second generation one of the three children was deaf. In the 
third generation all the descendants, eleven in number, were deaf. 
In the fourth generation the record is incomplete, but all the child- 
_ ren which are known, six in number, were deaf. In the fifth gen- 
eration selection was introduced, as three of the children married 
deaf mutes. The records are very incomplete, but of the six de- 
scendants known one was deaf. l 1: 

The genealogy of this family is given in the following table, 
which serves to show that, in case of a hereditary peculiarity, the 
‘tendency of the children to resemble their parents may be vastly 
greater than their tendency to revert to the normal type of the 
race, . . 
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_ I find among some notes which Professor Bell has kindly placed 
in my hands another interesting case. O. H. was the only deaf 
child in a family of eleven children. ` He had four children, two of 
them deaf, and three grandchildren, two of them deaf, go that the 
relative predisposition of his parents, himself and his children to 
transmit deafness may be represented by three fractions, x 3, È 
It is only in a figurative sense that we can say thata child is the 
offspring of remote ancestors as distingnished fram its parents; 
for even if we believe in the continuity of germinal protoplasm, it 
still remains true that all the matter in the fertilized egg comes 
from the parents, and the history of the Kentucky f y shows 
that a hereditary variation, even when it is not very ancient, may 
be much more potent than all the influence which comes from an- 


cestry. 
These facts, and many more which might be quoted from our 

stock of information regarding domesticated animals and plants, 

show that if Galton had studied the persistency of Aereditary pecu- 


- Harities of stature, independently of selection, his results might 


have been quite different, and the experience of all breeders shows 
that if he had.tabulated by themselves ths cases where the parents 
had the same hereditary peculiarity of stature, where selection had 
been exercised; his general conclusion would be quite inapplicable 
to the result. 

A few months after Galton’s paper was printed another paper ap- 

ared by a well-known authority (Die Bedeutung der sexuellen 

ortpflanzung für die Selections-Theorie, Weismann, Jan., 1886), 
and on page 40 I find the statement that “when the same part 18 

atly developed in both parents, the experience of breeders shows 
hat it is still more developed in the children.” 

It is undoubtedly true that the average child is less aberrant than 
the parents, and that each child inherits a tendency to revert, or 
as Galton shows, to lie midway between its parents and the type of 
the race; but it is also true that when both parents have the same 
peculiarity there is a very considerable probability that some 
children will equal or surpass them, so that the peculiarity may be 
rapidly culminated by selection. ` 

Galton overlooks the fact that the “type” itself is not a fixed 
quantity, since it admits of rapid modiceation by the continual 
selection of such slight variations as constantly present themselves 
under the ordinary and normal conditions of life. 

Jt seems to me that the following observations disprove his state- 
ment that “the appearance of a new type is due to causes beyond 
our reach,” as they show that the e, that is, “the ideat form 
towards which the children of thoss who deviate from tt tend to regress” 
(Galton) may itself be rapidly modified by selection. 

The observations are given by Fritz Muller in a recent number of 
Kosmos (Hin Zuchtungsgesuch an Mais, Kosmos, 1886, 2, 1; p. 22). 

Yellow corn is very variable in many respects. The number of 
rows of kernels on the cob is usually from 8 to 16, cobs with 10 or 
12 rows being the most common, while one with 18 or 20 rows is 
very seldom found. A search through several hundred cobs gave 
him one with 18 rows, but none with more. 

In 1867 he sowed at different times, and in such a way as to pre- 
vent eng (1) the seed from the cob with 18 rows, (2) the 
seed from the finest 16 rowed ears, and (9) the seed from the 
finest 14 rowed ears. In 1868 he sowed (1) seed from a 16 rowed ear 
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which had grown from seed from a 16 rowed ear, (2) seed from an 18 
rowed ear from 16 rowed seed, and (8) seed from an 18 rowed ear 
from 18 rowed seed. 

In 1869 he sowed (1) seed from an 18 rowed ear with 18 rowed 
parents and grandparents, (2) seed from a 20 rowed ear with 18 
rowed parents and grandparents, and (3) seed from a 22 rowed ear 
from seed from an 18 rowed ear, produced from seed from a 16 
rowed ear. The results are given in the accompanying table :, 
í——Y nn Ç t 






1887. 1889. 
18 18 16 
Number of rows on 
cob from which | 14 | 16 te | cape 
secd Was taken.... 
No. of cobs produced... | 658 | 885 2486 | 740) 878 
aia eae P, % fo | % | % 
CO eseeeeu Rune sO [een eee >, QO || A Peeeeeelvnanmaena as i. | w... . |... ... 
10 AE ae 14.4] 8. .] E Wie waits 
12 i. Teer 48.0 | 22.8 8.1! 6.11 2.7 
14 ae QS Sca ras 85.6 | 48.6 87.8 | 28.5 | 25.8 
16 i besos ee naae 8.2 | 18.7 83.5 | 41.6 | 41.8 
18 Camas 5! 8.8 18.6 | 20.2 | 24.1 
S) peachy Pausa .1 8.9} 2.8 | 4.8 
2° E AA | A sy os .5 8] L 
28 +e Pees 0... . sjaa SBeseloseansepanemeatfaoeasasascesscjasr_saesifioaganejnvnazreaer mi) 
AVOr8ge ............... 12.61} 14.08) 14.9 |; 14.15} 14.89 I5.521 15.67 15.76) 10.15: 


| 





It will be seen from this table that the number of ears with few 
rows decreases very rapidly in children produced from seed taken 
from ears with many rows, and that the greater the number of rows 
on the ear from which seed is taken, the smaller is the number of 
ears produced with a small number of rows. It is also plain that as 
the number of rows on the ear from which seed was taken increases, 
the number of ears produced with a large number of rows increases, 
and that.we have in each case a very considerable number of ears 
which equal their parents.and a few which excel them, even when 
the parent seeds are far beyond the maximum of all ordinary corn. 

Fritz Müller says that he has never, except in three instances, 
found an ear with more than 18 rows, and Darwin in his “ Varia- 
tion” puts the maximum at 20 rows, yet we have in the children of 
seed from 22 rowed ear no less than 4.8 per cent., or no less than 18 
ears out of 373 with 20 rows, and one ear out of 873 with 26 rows. I 
am quite unable to reconcile this result with Galton’s statement “that 
the ablest children of one gifted pair are not likely to be as gifted as 
the ablest of all the children of many mediocre pairs.” It is undoubt- 
edly true that if Müller had planted in 1869 all the seed from the 
2,511 ears which he raised in 1868, instead of planting seed from 
only three ears, the chance of finding among the descendants ears 
with 26 or more rows would have been somewhat increased. In 
this case, however, the parents would not have been mediocre, for 
nearly all of them were above, and many of them far above, the 
average for the race, and the chance of finding in ordinary corn an 
ear with 26 rows is so small that it may be treated as zero. 

` The results also seem strongly opposed to Galtin’s statement that 
his law tells heavily against the full hereditary transmission of any 
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rare and valuable gifts, for an examinazion of the table will show 
that the number of children which resemble their parents increases 
in this case with each successive generation. Thus the seed planted 
in 1867 from an ear with 18 rows produced 12.6 per cent. of 18 rowed 
children.: The 18 rowed ear plantaq in 1868 from an 18 rowed 
parent cob produced 18.2 per cent. of 18 rowed children, and the 18 
rowed seed planted in 1869 from 18 rowed parents and grandparents 
produced 18.6 per cent of 18 rowed chilcren. The series is 12.6 per 
cent., 18.2 per cent., 18:6 per cent. j 

A percentage of 18 gifted children to the hundred may he dis- 
conari to the “extravagant expectations of gifted parents that 
their children will inherit all their powers,” but it is a most potent 
factor in the process of race modification by selection. 

Miuller’s table shows, like Galton’s obeervations, that the greatest, 
number of children are not like the parents, but intermediate be- 
tween them andthe “type” or the average for the race. This is 
exhibited in the following table, in which the number of ears in 
the parent cob ig given in the left-hand column, and the percentage 
of ears with the same number of ,rows, produced by the children in 
the second column, and the percentage of ears produced with the 
dominant number of rows in the third column. 





1867 Me 2 14 rows 35.6 % 12 rows 48%. ` 
1867 18 16 “ 18.7% l4 “ 48.6% 
1868 16 16 * 22.2% l4 * 48.5% 
1887 18 18 “ 12.6% 14 “ 87.8% 
1868 18 18 “ 18.2% 14 * 354% 
1869 18 18 “ 18.6% 14 87.8%, 
1869 . 20 0 “ 28% 16 “ 41.6% 
1869 22 2 “ 1. % 16 “ 41.8% 


It is thus seen that, like stature, the number of rows tends to 


. revert to the type, but then it will also be seen that, in only three 


generations, the type itself may be so greatly modified by selection, 
that the minimum of the third generation may be equal to the 
mean of the first generation, and the mean of the third generation, 


‘16 rows, is in this case very near the maximum for accidental ears. 


` , W. K. Brooxs. 


Etudes experimentales sur les tllusions stattques et dynamtques de direc- 
. tion pour sert œ determiner les fonctions das canaux demt-circu- 
laires. Par Yves DeLAGE. Archives d’ Zool. Exper. No. 4, 

1886. pp. 536-624, (with index.) l 


Since the days of Flourens there have appeared few moye valua- 
ble ecntributions to the physiology of the sense of equilibrium and 
of the semi-circular m than this work of Professor Delage. 
The author goes far towafd reconciling the conflicting opinions of 
those who, on the one hand, hold that the semi-circular canals are 
special spatial sense-organs, on whose activity depends every sense 
of position or direction of movement of the body; and of those who, 
on the other hand, think there is no good evidence of a normal re- 
lation between these organs and the sense of equilibrium. The gen-, 
eral question is this:. When the eyes are closed, through what 
sense or senses do we derive ideas of the direction of objects in 
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space, and of the position of our bodies with reference to them 
both while we are at rest and in motion? Since any sense-organ, - 
when placed under abnormal conditions, may give rise to illusions 
dependent on such organ alone, a study of sensory illusions is a 
valuable aid in determining through what pi Bio ogical channel 
any particular information is usually received. hen visual gensa- 
tions are excluded we still have distinct ideas of the direction of the 
various objects about us while our bodies are at rest, and of motion 
and diréction of motion when our bodies are moved. The subject 
may, therefore, be conveniently divided into a study of static and 
dynamic sensations and illusions. 

When the body is at rest and the eyes are closed what is the 
sense which gives us a knowledge of the direction of things in 
space? An observer standing upright, with eyelids closed and his 
visual axis directed straight forwards, can indicate without ‘error 
the direction of any object in laa and the position of the various 
parte of his own body. But if the head be turned as far as poe 

le about one of its axes, the judgments of direction become false, 
and the observer points out directions as if external space had 
revolved through an angle of some fifteen degrees about the head 
in its normal position, and in the same plane, but in a direction 
opposite to that of the true motion. This indicates that the organ 
for which we depend for static sense of direction lies in the head. 
Is this or the internal ear? If the observer turns his eyes 
alone, while the head remains at rest, illusion is the same as be- 
fore; if the head is turned, while the eyes are forced to retain their. 
original resting position, the illusion disappears. It can be shown 
` that the illusion has its origin in the fact that when both head and 
eyes are turned the eyes unconsciously move through a greater 
angle than the head, which is equivalent to a positive rotation of 
the eyes within the unmoved head, and as this contraction of the 
Peet eaten gives rise to dn unconscious sensation, it appears as 

if external space had rotated through an equal angle and in an 
oppas direction. Itis concluded, therefore, that static sensations: 
of direction comes as through the eye-muscle and not through the 
semi-circular canals. 

Through what means do we gain a knowledge of the position of 
our bodies? If an observer, with eyes closed and the head in a 
normal poston is supported with his back upon a board which can 
be revolved about a horizontal axis, as the head end of the board is 
inclined toward the horizon, the observer rightly estimates his posi- 
tion when the inclination is about 60°; at es of less value,he 
judges ‘his inclination to be slightly less than the reality, but after 
passing that angle the error rapidly increases in the other direction, 
so that when the board is inclined at an angle of 120°, the body 
seems to be vertical, with head downward. These results contra- 
dict those of Mach, whose experiments were performed in essen- 
tially the same manner. Sensations derived from the.eye-muscles 
would tend to correct rather than increase this illusion of position, 
and sensations from the internal ear have no share in it, for the 
illusion can only be modified by altering the muscular and cuta- 
neous sensations involved in the change of position. 

It is concluded that our knowledge of the position of the body © 
under these conditions depends upon muscular and cutaneous sen-: 
gations, together with that general sensibility which appreciates the 
sasa of gravitation of the fluids and internal organs of the 

ody. 
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Dynamic sensations may be divided into those produced by rota- 
tion of the body and by simple translation in a'straight line. We 
are very sensitive to movements of rotation imparted to our bodies. 
Our author, like previous observers, has found that when the 
motions are of short duration we can judge not only angular acceler- 
ations, but angular velocities, and the value of the angles traversed. 
It is only after prolonged rotation, a condition not experienced in 
ordinary life, that uniform motion is attended by failure of sensa- 
tion with feeling of motion in the opposite direction after arrest. 
But even during continuous rotation, acccrding to Delage, we are 
conscious of variations of velocity, and not, as held by Mach, of 
changes of acceleration alone. The movements of rotation were 
performed, with visual sensation excluded, round each of the three 
principal axis of the body. In turning rcund the vertical axis the 
observer was inclosed in a box to which air but no light was 
admittel, and which was suspended by two ropes, the twisting and 
untwisting of which gave any desired velocity of rotation. In 
movements round the other axes the observer was supported upon 

revolving table, which could be inclined gt any da angle. If, 
during a movement of rotation, the position of the head be changed 
with reference to the body, the axis of rotation itself appears to be . 
changed in the same plane as the head, and with an equal es 
but in the opposite direction. We attribute to our body such a 
motion as it would have were it prolonged in its natural relation 
from the head in its new position. It seems clear from these facts 
that the organ which gives us sensations cf rotation resides in the 
head. This organ cannat be the eye, for it was found that the 
ocular sensations eee by rotation are -ess powerful than those 
really experienced, and of the opposite sign. The semi-circular 
canais of the internal ear, from their anatomical structure and by 
the motor results following injury of, them, seem to be the organs 
on which these sensations of rotation-depend, and the current ex- 
planatien of their operation through the excitement of their andi- 
tory nerve filaments, due to variation of endolymph pressure as the 
head is turned round its different axes, is probably the correct one. 

The sensations produced, with eyes closed, by translation of the 
body in a straight line, are much less delicate than those ardused 
by rotation. en the movement is of short duration, a fairly 
correct judgment is formed of its velocity, amplitude and duration. 
When long continued, the sense of motion fails. Sudden arrest 
of the motion does not give a sensation of translation in the op 
site direction There is no illusion as to the direction of motion 
when the position of the head alone is shanged; therefore, the 
origin of the sensation is notin this part. The sensations of trans- 
lation seem to have a general source, and depend upon the varied 

reas of the internal organs and of the fluids throughout the 

y. 
In brief, if may be said that M. Delage admits that the sense of 
equilibrium is supplied by sensations having several different 
sources. Besides the purely visual sensations, we depend for our 
knowledge of direction. either static or Jynamic, upon feelings 
derived from the ocular muscles; upon sensations of touch, and 
apn general muscular sensibility ; upon a feeling of the direction 
of pressure of the general fluids and of the internal organs of the 
body, as well as upon a special function of the semi-circular canals 
of the internal.ear. The semi-circular canals are stimulated chiefly, 
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or only, by rotatory movements of the head, and seem to be special 
sense-organs for this kind of motion alone. Our appreciation of 
such motions is extremely delicate, as, indeed, should be axpected 
when it is considered that it is upon movement of the head about 
one of its axes that we depend in every-day life for our judgments 
. concerning our motions, and our change of position with reference 
to surrounding objects. 
HENRY SEWALL. 


Das Körperliche Gefühl. Ein Beitrag zur Entwickelungsgeschichte 
des Geistes. von Dr. Eugen Kroner. Breslau, 1887. pp. 207. 


The point of view from which this work is written is that of the 
naturalist and the evolutionist. As an outcome of the modern 
biological renaissance there has resulted the science of physio- 
logical psychology. To ensure the progress of this movement up 
to the stage of the exact sciences, two methods must be employed, 
the experimental Dayo puyelce and the comparative (genetic.) 
The latter is the method by which feeling is to be studied. The 
chief problems are—{1.) What psychic activities has the new-born 
infant? (2.) How are the faculties of the adult evolved from 
these? Itis soon found that these problems are insoluble without 
the consideration of the development of psychic functions along 
the animal scale. As in bodily so in mental evolution, the two 
progress in parallel lines. Hackel’s biogenetic law tha; ‘‘auto- 
poren or the development of the individual, is a rapid and con- 

ensed repetition of the phylogenesis, or the development of the 
species,” must be applied to 5 oey Hence the importance of 
n psychology and especially does this hold of the study of the 

eelings. 

The lack of this genetic method of regarding emotional phe- 
nomena is the common fault of all historical systems, and one of 
the greatest obstacles in the way of such a conception was the con- 
ventional trinity of faculties with reason as the chief and funda- 
mental. From the genetic point of view, feeling is the primary fact 
of life. Itis the fundamental Property common to all irritable tissue. . 
The differentiation of subject and object, on which all reason de- 
pends, requires a more or less specialized sense organ, and such 
does not exist in the lower forms of life. The lowest stage in this evo- 
lution is represented by the conæsthesic feelings (Gemeingefith]). 
These are caused by the getting into consciousness of physiological 
activities, ancl are characterized by their vagueness—lack of locali- 
zation—and by being pleasure-giving or the reverse. The first 
days of infant life are spent in this sphere. (Romanes puts the 
‘psychic life of a new-born child on a level with that of the coelen- 
terata.) The next higher stage appears in sense-feeling (sinnliche 
Gefühl, betonte Emp na of Herbart), in which the pleasurable or 
powerful effect is the concomitant of a more or less definite sensa- 
tion. The distinction between the two is considered of radical 
importance. 

he filling out of this plan is done with as great accuracy as our 
present knowledge will allow, while the treatment is everywhere 
interspersed with useful illustrative details. Theory is not resorted 
to when facts are the criterion, nor is introspection—nowhere so 
dangerous an instrument as here—allowed to rule over objective 
veriflable truth. Dr. Kréner’s book may be recommended as the 
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most useful compilation of this chapter of physiological psychology 
that has yet appeared. It owes much to the marked analysis of 
Horwicz, but differs from that author in several respects. A.too 
frequent mention of Dr. Jager is perhaps the only point of fault- 
finding which emay safely be indulged ir, without bordering on 
hypercriticism, which in this difficult field is especially out of place. 


J. JASTROW. 


Dis Seclendlindheit als Herderscheinang und ihre Beziehungen zur 
Homonymen Hemianopsie zur Alexie und Agraphie. Von 
Dr. HERMANN WILBRAND. Wiesbaden, 1887. pp. 192. 8vo. 


No question in the study of localization of brain functions has 
called forth such a voluminous and violent controversy as that of 
the centres of vision. No other question has led to such important 
and suggestive conceptions of the nature of brain centres, or has 
been attacked by so many and such ingenious methods. When 
Munk destroyed certain regions of the dog’s brain and found as 
the permanent result a loss of the memory-pictures of sight, 
while the animal used its eyes to avoid obstacles, etc., as before, he 

ve to this condition the name of “‘ psychic blindness ” Seelen- 

lindheit). The dog could see as long as his lower optical centres 

were intact; to recognize and interpret what he saw required the 
higher cortical centres. 

precieely analagous condition is produced by cortical disease in 
man. Dr. Willbrand gives two classical cases of this nature, one 
from Charcot’s clinic, the other from his own. In both these cases 
the intelligence was intact and the description of the symptoms by 
the patient extremely definite and valuable. Charcot’s case is 
especially conclusive, beana the npa of it possessed before his 
trouble a remarkable vigualizing faculty. He could read pages of 
his favorite authors from the mental picture of the printed book 
which EE before him; when he thought of a certain spot 
he visualized a complete colored photograph of it. During his at- 
tack all this had to be transferred to the ear, and to remember 
anything he had to repeat it aloud to himself. 

he conclusions to which Dr. Willbrand’s study leads him are 
briefly these: If the conduction of impressions along the optic 
tract be hindered, blindness in the ordinery sense is the result. 
But visual hallucinations, dream-visions and subjective light sen- 
gations are possible, and the memory of the world of sight re- 
mains. Ifthe perceptive centre of one hemisphere is destroyed 
unilateral cortical blindness ensues, appearing as an absolute and 
complete hemianopsia of the opposite holds of the field of visions. 
If both hemispheres are thus affected, halluzinations and subjective 
vision are impossible, but the memory of seen objects need not 
be impaired. 

If, however, itis the ‘optical memory areas? that are affected, 
form and color may be seen, but et make an unfamiliar impres- 
sion. The visual phantasy gradually atrophies, and dreams be- 
come visionless. Subjective light-impressions remain. Jt. must’ 
also be remarked that these phenomena are liable to complication 
by loss of names for visual objects. 

Dr. W2llbrand’s book will take its place amongst the most valu- 
able contributions to this intricate subject, which perhaps more 
than any other offers a promising path to a deeper knowledge of 
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the nature of psychic functions. The value of the book is enhanced 
by a chapter describing the process of learning to see in those who, 
born blind, have been restored to sight. 

J. JASTROW. 


Physiologische Studien über Peychophysk. Von Dr, Fraxz Carp 
res Archiv. für Anat. u. Physiol., Heft III. u IV. 
1886. 


This third German investigator of his name in the field opened 
by Weber’s law, attempts to determine how the negative vanation 
needful to excite a just observable contraction is related to abso- 
lute intensity of the a current. For this purpose a sin- 
gle pair of unpolarized electrodes served for the permanent and for 
the reversing current in such a way that when the contact was 
closed the currents were separated and compensated; when it was 
open they combined, causing a negative variation. The sciatic 
nerve of a frog was first observed, and the minimal contractions of 
the toe-muscles directly observed. The quotient of the intensity 
of the larger current (measured in divisions of the current passed 
over by the needle of the galnometer), divided by that of the vari- 
ble current, here measures the psychophysic relation sought. This 
quotient begins in feeble currents with a threshold intensity of 
unity, and increases rapidly to two or three times its initial value, 
and then remains constant for a time, till with very strong currents 
it sinks again. Although the first period of increasing differential 

_ sensibility is quite analgous to the lower limit of Weber’s law, the 
second period of constant quotients, the extent of which differs 
for different nerves, is . important. Very similar re- 
sults were attained on rabbits and guinea pigs. Percutaneous stimu- 
lation by the same method on the motor points of various digital 
muscles in the human arm, gave results with somewhat greater ir- 
regularity, but with a long second period of constant quotients. 
Next, instead of Just observable muscular contraction, Just observ- 
able differences of sensation were attempted with similar results, 
From these experiments Dr. Miller feels himself justified in calling 
Webers law only one [psycho-physic] case of a larger ‘‘neuro- 
physic” law which applies to all stimuli that diminish excitability, 
and formulates his law as follows: “The excitation caused by a 
change of intensity of a stimulus that diminishes excitability re- 
mains the same (under conditions otherwise similar and within cer- 
tain limits of absolute intensity of stimulus), if the relation of the 
change of intensity to the intensity on the basis of which the change 
ig made remains the same. Outside these limits, with constant re- 
lation between intensity and change of intensity from one degree 
of stimulus to the next higher, an increase of excitation occurs 
with small, and a decrease with great intensity.” ` 

A sensation of difference which Fechner substituted for Webers 
difference of sensation, ig not a sensation at all, but a judgment. A 
sensation due to a constant stimulus is physiologically a state of di- 
minished excitability. Changed excitability is thus an essential 
property of sensation which serves as an index to the inner dynamic, 
or neurotonic state of the nerve. The act of bringing two sensa- 
tions, or even the memory of two past sensations into relation, or 
comparing them by alternating from one to another, is the sim- 
plest form of any judgment, and is physilogically represented by 
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excitation attendant on the transition from one state of excitability 
to another. Asastate of reduced excitability, the psycho-physic 
rocess that underlies sensations is thus directly RS ha pw to the 
intensity of the stimulus. By using as his stimulus the change 
from anelectrotonus to katelectrotonus, and correcting. for the 
movement of the indifference point along the myopolar tract, Muller 
was able to study states of increased excitability, and the effects of 
transition from reduced to increased excitability, although in a pre- 
liminary way, respecting which fuller results are promised. is 
work is in the line of Dewar and McKendrick, Bernstein and Ward, 
indicating that the sensation is directly as nervous action, and' that, 
the logarithmic relation holds between the stimulus and the amount 
of neural excitation. He attempts, however, to subsume Fechner 
and Weber under the law of stimulation by changed electrotonic 
state. The author’s fuller results will be awaited with interest. 


Untersushungen uber das Tongeddchiness. Yon H. K. WOLFE. 
Wundt’s Philosoph. Studien. FIL 4. - 


. Dr. Ebbinghaus studied the function of memory as a reproduc- 
tive faculty by counting the number of repetitions of a variable 
series of nonsense syllables, necessary to enable the learner to 

repeat them at will after a given interval, elso subject to variations. 
' Mr. Wolfe’s study is upon memory as a recognizing faculty; evi- 
dently an easier and more extended power. In a second reading 
of a book, for example, we recognize as familiar much more than 
we could have repeated of the contents. The author used a series 
of nearly three hundred vibrating metal tongues, giving the tones 
through five octaves, and proceeding by intervals of two vibrations 
in the two lower, and of four vibrations in the three higher octaves. 
In the different series of experiments, certain of these tones were 
chosen as standards, and after sounding ons of them for one second, 
8 second tone, either the same or one differing from it by four, 
ee or twelve vibrations (higher or lower), was sounded at a vari- 
able interval, and the slags was required to say whether the second 
tone was the same or different from the first, and if different, 
whether higher or lower. Besides the answer could be ‘‘un- 
decided,” and also “different but undecided whether higher or 
lower.” By adopting such a cumbrous method, and allowing the 
subject as many as five kinds of answers, Mr. Wolfe has very much 
diminished the value of his tables. For example, one of his strong- 
est points is that we can tell whether two tones are equal more 
accurately than whether they are different. This does not at all 
follow from his tables. When the subject said ‘‘higher” or “‘lower,”’ 
and was wrong, it may have been that the tones were really differ- 
ent, and thus the subject was only half wrong; #.¢., he recognized 
the difference, but not the direction of the difference. If we thus 
add the number of cases in which the direction of the change was 
recognized to the number in which the difference only was recog- 
nized, and estimate how many of the cases in which the direction 
of the change was misjudged, the fact of a change was recognized 
(on which point the tables are silent) as only one-half, it looks very 
much as though this statement did not hold. It is an excellent 
example of the mischievous effect of a poor method of experiment- 
ing.or of stating one’s results. 
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The general results of the paper, however, are probably not seri- 
ously vitiated by this inaccuracy, and may be summarized thus: 
The accuracy of the memory for tone sensations is very great ; it ig 
much more difficult to recognize the direction in which a tone has 
been altered than to detect the alteration itself. This seems to be 
a pee of tone sensations, as it does not hold for sight or touch. 

The longer the interval between the sounding of the two tones, ' 
(variable from 1-80, 60, or 120 seconds), the smaller the chances of 
recognizing the tone; and this process of forgetting takes place at 
first very rapidly and then very slowly. It is made probable that 
the interval must increase in a geometrical ratio to produce an arith- 
metical series of (approximately) equal degrees of forgetting. A con- 
stant and peculiar deviation from this law occurs after an interval 
of 20-30 seconds; then there is a rhythm in the memory itself, and 
the curve of forgetfulness rises slightly. It was also noted thata 
low tone is not as easily recognized as a high one; that unmusical 
ears tend to judge low notes too low and high ones too high; that 
the effect of practice is at first marked, but soon diminishes, as is 
its general law; and, that the recovering power of the ear is so 
great that fatigue has little effect. 

J. JASTROW. 


The Conception of Love tn some American Languages. By D. E. BRIN- 
TON. Proc. Am. Philos. Soc. December, 1885. pp. 536-62. 


Dr. Brinton has studied the history and derivation of terms of 
affection as furnishing illustrations of the origin and growth of the 
sentiments of love and friendship ; and has sought to show the par- 
allelism that everywhere appears in the workings of the human 
mind. The principal words expressing love in the Aryan lanuguages 
can be traced back to two main ideas, one denoting similarity be- 
tween the persons loving, the other denoting a wish or desire. The. 
game notions underlie the majority of words expressing love in the 
American languages studied. ` 

The following classification of the original modes of expression 
for conceptions of love is given, the names of the languages being 
given in parenthesis : 

1.—Inarticulate cries of emotion, (Cree, Maya, Qquichua). 

2.—<Assertions of sameness or similarity, (Cree, Nahuatl, Tupi, 

Arawack). 
3.—Assertions of conjunction or union, (Cree, Nahuatl, Maya). 
4.—Assertions of a wish, desire or longing, (Cree, Cachia 
Qqueichua, Tupi). : 
; W. H. Burnuam. 


Ooma. By Coarugs MERCIER, M.D. Brain, Jan.,1887. 


The writer, who avows himself a follower of Dr. Hughlings-Jack- 
son, seeks to enforce Mr. Savory’s proposition to restrict the present 
very . meaning of coma to ‘‘cases where there is a state of 
insensibility from which the patient cannot be completely aroused, 
together with a tendency to death by asphyxia,” except that for 
“insensibility ’’ our author would substitute “evidence of defect of 
consciousness.” This includes cases of partial consciousness and 
cases where consciousness may exist, but is not made evident by 
common tests. Four stages are distinguished. ‘‘The finest, most 
delicate and most elaborate movements and those associated with 


`, 
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the will are the first to go, while the simplest, broadest and most 
general movements, and those least associated with will are the last 
to be retained.” Thus the drunkard looses the power to write first, 
then to talk clearly, then to hold his glass steady, then to walk, 
then to sit, and by the same law his breathing begins to fail, while 
his heart is unaffected, and the accessory parts of the breathing 
apparatus fail before the fundamental parts. Hence the tendency 
is to death by asphyxia. Independent movement of the eyes, and 
especially divergence, is said to always occur in coma, and negative 
the possibility of hysteria. The ordinary fatigues of the day and a 
hearty meal check the most complex, delicate and precise move- 
ments of the mind. The same pathological event that enfeebles 
activity enfeebles mentation, and indeed every part of the organism. 
It is concluded that the highest centres represent in more or less 
degree every part of the organism. The functions of the brain are not 
‘segregated in separated encapsulated portions of grey matter,” 
and ths doctrine of nerve centres “is rapidly becoming like so many 
doctrines before it, a fetishism.” Obscure symptoms used to be 
called ‘‘reflex;”’ later they were due to ‘‘incodrdination,” a still 
more vague and sonorous expression of unusual cause, and now there 
are not only psychic, but trophic, and even glycogenic centres. To 
invent new centres ad libum that may be both destroyed to 
account for defect and discharged to account for excessive action, 
shows how far localization has run mad. It belongs to lower and 
not to nigher centres. The author’s plea is for “universal repre- 
sentation of the highest nervous centres.’ This view assimulates 
coma to insanity a8 a ‘‘falminating’”’ form of it, and though the 
stages of insanity may be so prolonged that the relation of stages 
may te lost, both illustrate the one fundamental law of dissolu- | 
tion, and there is no form whatever of either that may not have its 

counterpart in a case of drunkenness. 


Beitrdge sur Kenintss der Militarpsychosen. WW. Soxrgn. Allg. Zeitsch. 
f: Psychiatrie. 1886. l 


The peculiar psychoses resulting from the excitement and fatigue 
of military life and war have never been adequately studied. 
During active campaigning the medical staff of the army is other- 
wise employed, and save a few treatises on the simulation of dis- 
eases by soldiers and recruits, the literature on the subject is very 
eg as The basis of this article is mainly the clinical records of 
the lunatic asylum for soldiers in Allenberg, East Prussia, yet here 
diseases which developed after discharge from the army are ignored. 
The consequences of insanity in the service are very grave, and it 
is much more frequent than in civil life. Most soldiers are able- 


1See the conclusions of 8. Weir Mitchell and E. T. Reichert in 
their very valuable “ Researches upon the Venom of Poisonous 
Serpents,’’ Smithsonian contribution, No. 647, 1886, p. 50. .‘‘ These 


. results all go to establish the conclusion that the respiratory 


centre is the most vulnerable part of the nervous system, that the 
coordinating and volitional centres are then prominently affected 
that the sensory part of the spinal cord and sensory nerves are next 
attacked, and that the motor parts of the cord-and the motor nerves 
are the last to succumb.” ` | 
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bodied, and between 20 and 25 vears of age. From statistics 
thered from various sources Somer concludes that the morbidity 
or psychic diseases is 0.027 ras cent. for German infantry, 0.033 for 
Austria, 0.04 for France, 0.05 for Italy, and 0.16 for England. Long 
service in the colonies, involving fatigue in bad climates, are re- 
grda as the cause of the high percentage for English soldiers. 
sychic diseases are strikingly more frequent among officers than 
private soldiers. All these differences, however, between military 
and civil liabilities, are reduced almost to nothing in time of peace. 
The prevalent.form of nervous disease resulting from war is 
paralysis, due to psychic and somatic exhaustion. ‘Not only is war 
so deleterious in this respect that greater facilitv of exemption 
should be allowed those predisposed, but the prognosis of psychoses, 
due to active army service, is more unfavorable than fok similar 
a ae originating in civil life. In s. those enterin 
e army, closest scrutiny should be given to the heredity an 
earlier life, with a view of reducing the too large percentage of 
military psychoses. 


Dis punctiformig begrénge priate dss Froschrickenmarkes. W. Siro- 
TININ. Arch. f. Anat. u. Physiol. 1887. pp. 154. 


It was known from careful series of investigations that when a 
stimulus is applied to the central end of the spinal cord, regular 
movements in the limbs are caused by means of nerves of deeper ori- 

in belonging to the lateral, and probably parts of the anterior tracts. 

cn. stimulus of the lower end of cross-sections of the cord 
causes reflex movements by means of motor nerves from roots 
` above. Finally it is known that a very brief stimulus of the gang- 
lion column of the anterior horn causes strong and prolonged 
tetanizing effect in the nerves that originate here. The author, - 
working under Ludwig’s direction, devised the following ingenious 
and more exact method of extending our knowledge of the cord. 
The cord of the frog was well exposed from behind along most of 
its length. A sewing needle of smallest size was sharpened for three 
mm., with a larcet-formed blade, and of such size that the half of 
an average cord could afford room for ten thrusts, side by side. An 
average stab of one-tenth of a millimetre in depth would cut or dis- 
displace sixty fibres. The effects of these lesions were recorded on 
three muscles, the illeopsoas, semitendinosus and gastrocnemius, Of 
these the first was most sensitive from the second to the fourth 
vertebra, where its sensitiveness culminated-and below which it 
rapidly declined. The second began to increase with the third and 
reached its maximum atthe fifth vertebra, and the last reached a 
maximum of 100 per cent. at the seventh vertebra, where that of 
the first had sunk to 88. Almost the same law was observed, when, 
instead of sensitiveness, the heighth of the contraction of the 
muscles, or the order in time in which they began to contract, was 
observed. More complicated were the comparative results of the 
lateral stimulus of the posterior and anterior halves of the cord 
‘at different attitudes. Electrical stimuli were also applied with 
similar results. Incidentally an important observation was made 
that indicated a peculiar relation of the most outer part of the lateral 
column, the stimulus of which regularly affected the muscles of the 
same side, indicating that if the grouping is the same by mammals as 
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in the frog, these fibres cannot belong to pyramidal tracts. This 
result is incomplete and further results in the study of localization 
are expected by refinements of this method, and by applying it to 
the cord and perhaps even to the medulla of mammals. 


Nota on the Spectal [dability to loss of Nouns in Aphasia. By Mary 
Purxam Jacost, M. D.. Journal of Nervous and Mental Dis- 
ease. N. Y., Feb., 1887. 


From the record of one hundred and sixteen cases seventeen were 
found by the author to have lost only the memory or the power to 
employ nouns. Children are often said to learn nouns first, and 
they should therefore be most deeply organized, and, on the com- 
mom theory of.devolution, the last to disappear. 6 records of 
autopsies shed no light on partial as distinct from total aphasia. 
Hence the author turns to the great discussions which have raged 
about the psychology of the naming process. Of course ideas are 
not held from the author’s standpoint to have anything archetypal 
about them in the sense of Plato or the scholastic realists, but to be 
gradually formed by the fusion of visual, tactual and other impres- 
sions. For this product the terms conception and even mental image 
may be used by alienists so strictly as to realize the ever-lurking 
danger of realistic tendencies. The author agrees with Hughlin 
Jackson that a method which is founded on classifications whic 
are partly anatomical and physiological, and partly psychological, 
confuses the real issues, and with Whitney that a word is simply 
_ the survival of the fittest among a variety of resources (gestures, el 

for effecting the same purpose, viz. : fixing the mental attributes o 
an object, but prefers to use molecular and anatomical methods and 
terms, and considers that physiology on the whole favors nomi- 
nalism. The author infers that the reason nouns are likely to be lost 
first and easiest in progressive aphasia is because they are most easily 
`, replaced by visual images, and adds in the last paragraph that it 

had been ‘ (yaspa by a friend ?” that abstract nouns ought to be 
longest retained, and concludes that it would be interesting to test 
this suggestion. The suggestion has been made before, but not that 
we remember tasted. If true, it does not seem to us sufficient to 
account for those strange cases of what Gairdner calis “ brain in- 
toxication for one word,” at least not for those rare cases in which 
neither showing the object nor repeating the name will enable the 
patient to utter the name, where in Kussmaul’s phrase the impres- 
sive as well as the expressive tract is interrupted. Is it not as pos- 
sible that in the cases of those persons who forget or cannot speak 
their own names or that of their friends, or place of residence, but 
still use abstract and more recently acquired terms, the former have 
become: more automatic or relegated to lower or more isolated 
centres, and are less widely irradiated by association, and so can be 
more cleanly eliminated by focal lesions. The authors treatment 
of the subject is at least broad and suggestive. | 


The Human Color-sense Considered as the Organic Response to Natural 
Samus. Journal of Ophthalmology. September, 1866. 
Retinal Insenstbility to Ultra-violet and Infra-Red Rays. Ibid. Decem- 

ber, 1886. L. Wresster Fox, M. D. and Gro. M, Goutp, A. B. 

The worship of sun, ight and fire is the theological, the theory 
of either waves and specific energy of retinal fibres is the meta- 
physical stage in-the study of light. But no study of phenomenon 
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is now complete without the psychological processes involved in 
knowing them are included, and it is by thus extending the scope 
of relations that the third or positive stage of knowledge is reached. 
Retinal processes in color-perception are at root fine perceptions of 
thermal differences. Under the theory of specific energy the mind’s 
work was given the eye to do. Color is then, in tow, a psycho- 
logical phenomenon. ‘Fhe reason why the so-called primary colors 
stand out so distinctly in the regularly differentiated spectrum 
is because first, gold, fire and light have always attracted great 
attention, and these rays are nearly half the whole. They sym- 
bolize reason. Ben. green represents about one-foursh the 
rays, and stands for the vegetable world, which symbolizes utility 
and labor. Thirdly, red is war and love. It appears in blood and 
is associated with all its symbolisms. Fourthly, blue is the sky 
dare of feeble intensity, and typifying spiritual life, duty and 
religion. 

In the second paper, it is urged that the limitations in the range 
of color-perception at both ends of the spectrum, and the coinci- 
dence of its intensity with the thermal intensity of the spectrum, 
is because the supply of infra red rays is weak and inconstant (as 
ig shown by a reproduction of Langley’s bolometric curves), and . 
such power could. indefinitely complicate the retinal end cerebral 
mechanism, and because finer discriminations within the imposed 
limits will be more useful to men. The authors write with a wide 
and estive range of reference and allusion to which justice 
cannot here-be done, and one is often reminded of the ‘‘ etherism”’ 
of the late Phillip Spiller. Both articles are disfigured by a number 
of misprints. 


School-Training of the Insane. By J. G. Kiernan, M. D., Alienist 
and Neurologist. October, 1886. 


At an early period school-teaching was introduced into some ` 
American asylums. Thirty years ago Dr. Brigham thought great. 
advantages had resulted frcm winter classes in the Utica As lun 
Writing, drawing, painting, mathematics and modern languages 
were taught, and even a journal was published by the inmates of a 
well-known lum. It was thought to beguile the melancholy, 
occupy those who had recovered but lingered at the asylum for fear 
of a relapse, support those tanding to dementia, and to help the con-. 
valescent. Need of fit mental occupation was felt to be one of 
the most pressing wants of insane hospitals. Dr. J. P. Gray and his 
school, starting from the correct premise that insanity was the ex- 
pression of a physical disease, wrongly inferred that moral treat- 
ment was useless, and largely through their influence moral treat- 
ment fell into disuse. In many European asylums instruction, 
sometimes mental, sometimes by special teachers, was quite often 
found salutary for diversion and exercise, till under the influence of 
the extreme somatic school of Jacobi they declined -every where, 
gave in Ireland. Dr. Lalor’s systematic plan, carried out in the 
Dublin Insane Hospital, where six regular teachers werə employed, 
has met with wide approval, especially to relieve the gloomy 
monotony of county asylums. In many cases, especially fone of 
folie avec conscience, Vigorous healthy conceptions-of an intelligent 
teacher or attendant, no doubt do tend to the recovery of patients, 
and the closer the contact the stronger the influence. Even Krafft- 
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Ebing approves Leuret’s method of conquering insane conceptions 
by intimidation if arguments fail, and supplementing this system 
by school-training to change the current of thought and introduce 
new healthy ideas. A case is cited where a patient was cured of 4 
tendency to repeat words and phrases by memorizing verses. The 
basis of this treatment is related to the principle that a shock to 
one’s prejudice leaves the mind open to the influence of new ideas. 
The article closes with three interesting cases. 


. dduaskelihdtighett als Mass a diag Thitigkett. Forlaitfige Mit- 
thetlung. Von Dr. J, Laus. Pfliiger’s Archiv. 1886 [Dec]. 


The writer attempted to determine, by experiment, how much a 
given muscular action was reduced when a given psychic activity 
occurred at the same time. A maximal muscular clench was re- 
corded on a dynamometer. Then after a rest the dynomometer was 
again taken in the hand, and some mental activity was begun, in the 
midst of which a maximal pressure on the dynamometer was again 
attempted, and found to be much less than before. The mental 
work done was mainly reading (so as to reproduce in substance), and 
mental multiplication of numbers of two figures each. The more 
intense the physic action the slighter is the contractive energy re- 
quired to cause tremor. The relative effects of thought on the avail- 
able power of the right or left hand respectively was also taken into 
account, and the whole study is subsumed under the principle of 
the constancy and equivalence of force. It has long been a desid- 
eratum in work of this kind to have a dynometer invented which 
can register fine differences of pressure mice the absolute pressure 
is great, and, as Dr. Laub states he was „engaged fora year on the 
problem of dynamometry, we may hope that when the full account 
of his work appears he will be found to have solved this problem, 
as well as to have overcome the manifold sources of error which 
will occur to physologists who read his preliminary statement. 


Du Diagnostic Medico-Legal de la Pyromanis par Veramen indirect. 
E. M. DEMONTYEL. Archives de Neurologie. January, 1887. 


In this long and valuable article, pyromania is limited to acts 
caused by irresistible impulse without sensory delusions or de- 
lirinms. Tenacity in denial, so different from the often prompt 
self-accugation of the impulsive homicide, who often feels the 
imonise and wishes to be restrained from its power, which the 
` pyromaniac never does, may be due tc the fact that pyromania 

chiefly occurs among the lower and feebler classes, whose favorite 
weapon is deceit. Thug direct examination of pyromaniacs is little 
to be relied on. Again, the presence of any motive is held to vitiate 
the claim of alienation as an excuse for such an act, though its 
absence does not establish it. The pyromaniac is rarely detected 
before having caused several conflagrations. Pyromaniacs are com- 
paratively unknown in the city. Their acts are commonly done on 
sundays or holidays, or at the close of business hours. Very in- 
flammable material which strongly suggests the approach of a 
match, especially tempts them. Thus oczasion and probable secur- 
ity are dangerous. He does not fly, but is often the first to give 

arm, and work devotedly to extinguish the flames. The disorder 
tends to appear at puberty and again in the climacteric. It 18 
almost always attended by mental weakness. As pyromaniacs 
rarely incriminate themselves, it becomes the more important to 
study the many indications by which the diagnosis can be made, 
by indirect examinations. Six interesting new cases are described. 
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Usher dis Anwendung der Methode der Mittleren Abstufngen auf den 
Lichtsinn. DR. A. Legmann. Philos. Studen, 4 Heft. 1886. 


The single careful atudy of this fourth psycho-physic method 
of average. gradation made by Delboeuf, seemed to Dr. Leh- 
mann, working under Wundi’s guidance, inconclusive.as to the 
validity of the method. Accordingly, he constructed three large 
disks of 10 cm. radius, each rotating independently by clockwork. 
One of these disks had of its four sectors the two alternate sec- 
tors black. By a pair of double sectors, one black and the other 
white, the shade of the other disks could be varied. The problem 


wag to get the sectors of the middle disk, in a room uniformly 


lighted artificially, so that its shade seemed about midway between 
that of the other two. The first result showed that it made a great 
difference in judging whether the quantity of light from the middle 
disk was ually increased or diminished. The conclusion of a 
long series of experiments was that the influence of contrast cannot 


be excluded, and vitiates the method of average gradation. Con- - 


trast could only be excluded by having a background for the middle 
disk that should always ‘have the same degree of brightness as it 
has, changing with it, and the three disks must havesuch a distance 
between- them as to exclude reciprocal contrast. Whether these 
difficulties can be overcome, can only be ascertained by further 
experiments. 


Usber die Theorie des Simultanen Contrasts ton Helmholtz. E. HERING: 
Pfliiger’s Archiv. 1887. pp. 172. 


Helmholtz’s theory of simultaneous contrast seems to its author 
to have one of its strongest vouchers in the following experiment 
with colored shadows: Let a white surface be illuminated by a 
feeble ray of daylight and also by the reddish yellow light of a 
candle or gas jet, and let each cast a shadow upon this surface. The 
shadow of the first is yellow and that of the latter is blue, although 
it falls on a spot which receives only daylight. This is partly due 
to successive and pe to simultaneous contrast, and the former is 
readily eliminated. If the shadow cast by the gas is viewed through 
a tube so directed that the eye sees only a field within the gas- 
shadow, it does not seem blue, but does so if a part of the field lit 
by the gas is seen, adds Helmholtz. Hering, bowever, declares 
that this subjective blue is in no sense a “ jadgment, but is a 
regular phenomenon of successive contrast, and alsothat Helmholtz 
has made a similar error reépecting the disappearance of the blue 
when the tube is laid aside. Hering proce to give an elaborate 
modification of this experiment in three phases, the description of 
which involves many pages, and which seems to show that the 
. purely psychological explanation of this phenomenon should give 
place to his own physiological interpretation. 


A Oonirtlnition to the Pathology of Dreams and of Hysterical Paralysis. 
By Cu. Fftrt, M. D., of the Bicatre Hospital, Paris. Brain. 
January, 1887, š 


It has been repeatedly cbserved that hallucinations that begin 
during sleep and are reproduced for several nights consecutively, 
end by being received as realities during the daytime. Diurnal 
delirium and even suicidal and homicidal impulses have been 
observed after two or three nights of dreaming. A single dream 


- 
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sometimes sets up a mental disturbance that manifests itself the 
next day. A special relation between dreaming and alcoholic de- 
lirium has also been noticed. Dreams may play an important part 
as a cetermining cause of epileptic attacks. Nocturnal hysterical 
fits are sometimes demad by terrifying dreams. A remarkable 
case of psychic-paralysis due to the same terrifying dream for sev- 
eral successive nights is described. The same patient afforded also 
a good example of fatigue-paralysis, beccming incapable of phona- 
tion after the discharge of another centre. The author concludes 
that dreaming, and especially repeated dreaming, must not be con- 
sidered an indifferent phenomenon, but may constitute the opening 
scene of a morbid drama. The reader would probably ask Dr. 
Féré whether such dreams as he describes were not caused by the 
paralysis, and not conversely as he assumes. 


Onamatomanta. CHarcotand MAYMAN, Archiv. of Neurol. 1886, 


A group of symptoms is designated where a single word plays an 
important role, often causing anxiety, and’ co-existing with habitual 
dubiations, fear of contact, or inverted sexual sensations, etc. (DA 
single word or name may be irretrievably forgotton; (2)the patient 
may te impelled to continuously repeat a word; (3) in conversation 
certain. words are emphasized; (4) certain words are used to check 
the effect of other accidental expressions; (5) as a word may seem to 
be accidentally swallowed, and great effort is made by hawking and 
spitting to bring it forth from the stomach. In such cases the pa- 
tient has full consciousness of his state, and knows his enslavement 
to these tyranous impressions. Seven cases are described where 
the loss of a word caused great disquietnde, and when it was found 
another was lost, and lists of words were made out and kept at 
hand for relief. | 


Experiments on Prehension, J. Jacoss. Mind, Jan., 1887. With 
p niy Notes on Prehension in Idiots by Francis 
ALTON, 


‘In these experiments the ‘‘span”’ of “ prehension ” is measured 
by the. number of letters and numerals that can be correctly re- 
peated after twice hearing, the interval between them in the dicta- 
tion being about one-half a second. Ebbinghaus’s nonsense sylla- 
bles we at first tried, but rejected because they were found to dis- 
tract attention and to be too variable in ease of pronunciation, rythm, 
degree of novelty and grotesqueness, etc. Numerals are not only 
fewer than letters, but have less associations by contiguity. Be- 
tween the ages of eight and ‘nineteen the eee of school-girls in- 
creases from 6. to 7.9 for letters, and from 6.6 to 8.6 for numerals.. 
Span increases not only with age, but with rank in class, and it is 
snggested that a “standard span’’ be added to the items for anthro- 

metric measurement. Mr. Galton found greater individual väria- 
ion in idiots, but less average span than in normal children. 


Ueber Ziele und Wege der Volkerpsychologie, W. Woxpt. Philos. 
Studien. Heft1. 1887. 


The comprehensive program of Volks-psychology given by Laz- 
arus and Steinthal, in the first volume of their journal makes it 
include language, religion, myth, customs, art and history, and con- 
trast it with individual psychology. As cescriptive natural history 
is illustrated by physics, chemistry and psychology, so history needs 
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a kind of natural history of mind, to which philologists and his- 
torians furnish raw material. H., Paul’s division of all sciences into 
two classes, those of law and those of history, is less metaphysical. 
There is in fact no agreement what Volks-psychology, which 18 now 
separating itself from eee and ethnology, as these did 
from natural history, really is. Wundt thinks it should occupy 
itself exclusively with the three topics of spesch, myth and customs, 
and as such, supplement individual psychology. Custom is the 
germ of law and shows primitive directions of the will; myth is the 
expression of living contents: as conditioned by feelings and in- 
- gtinet; and language is their form, their laws of union. 


The Science of Folk-Lore, with tables of the spirit basis of Bellef and 
Custom. R.C. TsurL®. Folk-Lore Journal, September, 1886, 


Folk-lore ig defined as popular learning. The embodiment of 
popular ideas on all matters connected with man and his surround- 
ings, or the popular explanation of observed facts. Its source is the 
instinct to account for such facts, and many customs have arisen 
therefrom. There is need of g standard manual showing just what 
kind of facts are wanted, and how they should be recorded and 
classified. The powers of Imagination have been greatly overesti- 
mated. Its limits are conterminous with the bounds of human 
experience. Most of the customs of wild tribes, though coarse and 
strange, are sensible, and based on experience of what had stood 
them in greatest stead in the fight with disease and death. In con- 
clusion, '' demology ” is suggested as a synonym of folk-lore, giving 
better derivitive forms, and a folk-lore library and museum, a better 
classification of proverbs, index of literature, a unification of the 
several discordant ae for studying it that have been put forth, 
are desiderated. e table is well calculated to show how many 
beliefs and customs dre due to beliefs in spirits of many kinds. 


Note sur un Oharactére Différentiél des Écritures. J. HERICOURT. 
Rev. Philos., May, 1837. 


All movements of the hand from left tq right are dextrogyric and 
those from right to left are sinistrogyric. Curves with their con- 
vexity upwward are centripetal, with the convexity below centrifu- 
gal. These designations may be used to characterize all move- 
ments, and, as Delaunay has shown, individuals and special groups 
of movements are characterized by the predominance of one or 
another of these traits. So in writing, dextrogyric may reduce, 
suppress, or even replace sinistrogyric curves, and each may be 
more or less exaggerated. In returning curves it is the first move- 
ment of the hand that is significant. e psychological interpreta- 
tion of peculiarities of script, Judged by these rubrics, is that 
dextrogyric writers, who not only in general stretch out letters 
- rapidly toward the right, the direction of writing, but suppress 

ginistrogyric qualities, indicate superior psychic qualities. i This 
conclusion is confirmed by ee on notic subjects under 
the influence of suggestion, illustrations of which are appended. 


De P tnioxication professonnelle des dégustateurs de vins et de liqueurs. 
Dr. Donnet. An. Medico-Psychol.. Jan., 1887. 

As the symptoms lately grouped as tea-‘sm are sometimes pro- 

duced both by drinking and tasting tea, so Dr. Donnet gives three 

cases of young men selected as tasters by the great dealers in wine 
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at Bordeaux, who were not drinkers, often swallowing only the 
best of the wines they applied to their lips, but who developed 
gastric and cerebral symptoms of chronic alcoholism, which were 
ameliorated on abandoning their duties ag tasters. Wealthy people 
of Bordeaux are described as making wine a veritable cultus in the 
sense of having the most exqusite tastes for grades and varieties, 
having & special vocabulary for expressing faint nuances of tastes, 
and sometimes as consuming large quantities. Dr. Monache is 
made responsible for the statement that taere are more deaths by 

apoplexy in Bordeaux than in any city of the world: l 


De la degustation des vins en Bourgogne. E. Marandon de Montyel. 
An. Med.-Psychol. Jan., 1887. 


A broad distinction should be made between professional tasters, 
most of whom, in Bourgogne, do not swallow a drop of the wine 
they taste, and sometimes rinse the mouth with water, and amateur 
or occasional tasters who swallow, and who soon, and after a sur- 

rising-y small quantity, experience symptoms of intoxication. 
e former can pursue their vocation all day without inconveni- 
ence. Those who swallow sometimes lapse to chronic alocholism. 
The former sometimes acquire a disgust for most or all forms of 
alcohol. Those who have been wont to teste red wines and pass to 
white wines, often experience unfavorable effects. It is, however, 
tasters of tea and those kinds of white Wine that need to be swal- 
lowed to be finely tasted who are most liable to professional intoxi- 
cation. 


T: enedphatls, siructure et deseripiton iconographiques du cerveau du 
cervelet et du bulbe. E. Gavoy. i 


The atlas part of this admirable work consists of fifty-five plates, 
drawn and reproduced by glyptography, of brain section only one 
millimeter apart, thirteen being sagittal, twenty-three being frontal, 
and the remainder horizontal. e are not told how the brains 
were prepared, the kind of cerebrotonie used, nor the kind of bath 
in which the fresh sections were immersed. The fibres are much 
more distinctly brought out than in Professor Dalton’s similar series 
of sections of frozen brains directly photographed. The labor in- 
volved in the work of M. Gavoy i. een great. The text is 
introduced by a general account of the narvous system, and com- 
prises altogether over 150 pages. 


Dis PON von Schallsttirken. Stange. Philos. Studien Heft IIT. 


By the aid of an ingenious mechanical device of Wundt, Starke 
showed that of two successive like sounds the second seems regu- 
larly greatest, perhaps on account of the rapid fading of the 
memory-image of the first, or perhaps by reason of the persistence 
of the first stimulus. This fact has entered as a source of error into 
nearly all previous measurements of sound. Eliminating this, the 
much doubted law of a simple proportion between the strength of 
sound and the product of height and weight is strictly valid, and 
thus Weber’s law holds here within wide limits. 
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Der Sachversiindige und der freie Willensbestimmung. SCHAFER. 
Viertlejahrach, f. Gen. Med. N. F, XLV. ` 


The author directs a vigorous polemic against Mendel, who holds 
that the diagnosis of insanity involves irresponsibility. Schaefer 
claims that such diagnosis tx foro does not suffice, because insanity 
in 8 scientific and in a juristic sense by no means coincide, and a 
patient may be insane and at the same time responsible. Only the 
physician can decide at what point responsibility ceases, and this 
is not involved in a verdict of insanity. The doctor does not pass 
pevoug ae sphere in investigating the general psychological idea 
of free will. | 


Kine a des Menschlichen Auges. W. FuguurgaQ. Braunschweig, 
1887 


This chart is a very careful delineation in colors of a vertical sec- 
tion of the human eye thirty times enlarged. The normal propor- 
tion of parte and dimensions is preserved so far as the scale 

ermits, and we have already found: it of great pedagogical utility 
In the class-room. It is accompanied by a pamphlet of explanatory 
text. 
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A permanent international ornithological committee, under the 
patronage of the crown prince Rudolf of Austria, has already begun 
the systematic collections of data on bird-psychology, including 
nest-building, brooding, feeding, uses and injuries, relations to their 
triends and foes, habits known to hunters, popular names, but more 
especially their migrations. A special journal, Ornts, was begun 
în 1885, and is largely devoted to the publication of these data. 
Observations from eighty-three stations are reported in systematic 
geographic order, which so far include three hundred and fourteen 
A ae of birds. Two annual reports (Jahresberichte) of naked. 
observations have been published. 5 


The Medico-Psychological Association of Great Britain and Ire- 
land have instituted examinations for ‘‘ certificates in psychological 
medicine.” These examinations were based on three months’ ex— 
perience in asylum work, or lectures for a like period, and are both 
oral and written. Only physicians were admitted, and its certifi- 
cates were sought not only by those desiring lunacy appointments, 
but as guarantees of the fitness of practitioners to deal with mental 
eases and sign medical certificates. The Gaskell memorial fund 
has since been applied to a prize for excellence in these examin- 
ations. It amounts to one thousand pounds, and two years’ residence 
at an asylum is now required. The subjects for the annual honors 
examination, are four: 1. Healthy and morbid histology of the: 
brain and cord. 2. Clinical cases, with commentaries. 3. Psychology,. 
including the senses, intellect, emotions and volition. 4. lass 
prognosis, pathology, treatment and medico-legal relations of mental’ 

iseases. 


The Senate of the London University insroduced for the first time- 
in place of the old examinations in logic and psychology in the: 
M. D. course, the subject of “mental physiology especially in rela- 
tion to mental disorders.” In 1886, the old ‘subjects were also 
gllowed as an alternative, but in future they will disappear. We- 
cannot agree with the Journal of Mental Science that the examin- 
etions should’ be made to conform with that of the Medico-Psycho- 
logical Association, but hold conversely that normal mental 
puysiology should form one of the bases for the study of mental 

isorders. 


The committee having the Belhomme prize in charge, consisting 
cf M. M. Bouchereau, Dagonet, Féré, Foville and Séglas, announce 
the following subject: “Investigation cn the question whether 
there exists any emotional, physiological or psychological signs 
culiar to criminals.’? Manuscripts must be in by the last of 

ecember, 1888. š 


Among the useful translations published in whole or in part in 
The Platontst since January, 1887, when the journal, now in its 
third volume assumed a new and better fcrm, are the commentary 
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of Proklog on the first Alkibiades, Iamblichos on the Mysteries, 
O. on the Philosopher’s Stone, the eleventh book of the 
Metamorphosis of Apuleius, the life of Hai Ebu Yokdan. The 
April number, contains a plea for the establishment of a school of 
055 chiefly to be devoted to esoteric theosophy, to be 
ocated at Los Angelos, California. l 


Archiv. fur Geschichte der PAtlosophie is the title of a new quarterly 
to be edited by Professors E. Zeller, L. Stein, H. Diels, Dilthey, and 
B. Erdmann. The history of philosophy has hitherto had no proper 
organ. Articles on these su ects must be sought in philological 
and thealogical, as well as philiosophical reviews. These are to be 
united in the new review, and speculative articles will be excluded. 
Contributors ‘may write in German, Latin, Italian, French or 
English. About half of each number of the reviéw will be de- 
voted to notices of current publications bearing on the history of 
philosophy. Each number will contain about 150 pages. All com- 
munications should be addressed to E. Zeller, 4 Magdeburger 
Strasse, Berlin, or to L. Stein, Universitat, Zürich. 


In a brief article in the Journal of Nervous and Mental Diseases, 
December, 1886, Dr. Spitzka, concludes from the study of a cat 
which had been kept alive three months after the destruction of its 
entire left cerebral hemisphere and thalamus, that there is “a 
system of fibres intermediate in position between the pyramid 
and interolivary tract, and decussating with the former, apparently 
derived from the neuclei of the posterior columns, and running 
with the latter on its cephelic course. It was probably the discov- 
ery of similar fibres that led Meynert into the formation of his 
well-known but now. abandoned view, regarding the sensory and 
motor decussation of the pyramids.” This would prove that these 
tracts contain fibre admixtures from other sources than those from 
which Flechsig exclusively derived them. 


During the twenty-four years ending 1887, Dr. Allen Starr, of 
New York, found 160 cases of cerebellar disease reported in Ameri- 
can literature, in 40 of which symptoms and autopsies were described 
sufficiently well to warrant conclusions. In these there was: head- 
ache in 26; insubordination in 26; vertigo in 20; vomiting in 18; 
blindness in 14; dim vision in 6; diplopia or strabismus in 7 ; deaf- 
ness in 7; hemiplegia in 9; mental symptons in 8; partial paraly- 
ses in 4; facial spasm or parerves in 4; stupor in 7; convulsions in 1; 
mania inl; sexual excitement in 2. our interesting cases are 
described in detail in the same porni, (The Journal of Nervous 
and Mental Diseases, April, 1887), by Dr. Seguin. 


J. H. Lloyd, in a thesis for admission into the American Neuro- 
logical Association, published in 8 late number of the Journal of 
_ Nervous and Mental Diseases, aftera long exposition of the mischief 
of sae et hav abstraction in the study of mental phenomenon, 
concludes that the doctrine of moral insanity implies that there is 
a distinct moral faculty in the sense of a distinct agent which may 
become diseased without at all affecting the health of other faculties. 
It, and a big brood of special manias, is but the creation of bad 
science, He does not add thatthe “‘faculty”’ is also very differently 
understood according as the utilitarian or intuitional view is adop- 
ted, which is another argument against it. 
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Dr. R. L. Parsons, in the Journal of Nervous and Mental Diseases. 
April, 1887, summarizes the objections that have been so often put 
forth against the term monomania, and recounts the different senses 
in which it has been used since it was first introduced by Esqnirol. 
The term has been but slightly used of late in hospital reports in 
this country, and with little uniformity, because its literal and 
scientific meanings are so at variance. It isespecially inconvenient 
where often used, viz.: in courts of justice. Partial mania and 

aranoia, which have been lately used in its place, are also unsatis- 
actory, and the term oligomania’is proposed as a term whose 
obvious etymology best agrees with clinical facts. 


Dr. Francis X. Dercum, in an article entitled “ Facts and deduc- 
tions bearing on the action of the nervous system,” in a late num- 
ber of the Journal of Nervous and Mental Diseases, concludes that 
considerations of embryolo Y and comparative anatomy, and 
various facts derived from other sources, point to the conclusion 
that the nervous system, though inextricably complex, and com- 
posed of an almost infinite number of parts, acts as a whole, and 
that its parts are so closely related.and interdependent that no one 
part can move unless every other part, no matter how slightly or 

ow profoundly, moves also. 


Dr. M. Allen Starr, in the Journal of Nervous and Mental Dis- 
eases for February, 1887, urges the more general employment of 
charts, like those of Erb, of electrical reaction, especially in para- 
lytic and allied disorders. The author even thinks that in recover- 
able cases these curves enable prognoses £s to the date of recovery 
to be quite exact. A simple chart 1s given for illustration, made by 
the aid of an absolute galvanometer in Milliamperes. The too com- 
mon method of . a on the number of cells is fal- 
lacious, as their strength is too variable. 


Dr. Orgeas, in his book entitled La Pathologie des Races Hu- 
maines et la Probleme dela Colonisation, bas rendered a real ser- 
vice to anthropologists and sociologists. A vast variety of facts 
ig passed in review to illustrate the biologic principle of the ñon- 
cosmopolitanism of man. Permanent changes of latitude and 
climate are not permitted without deterioration. A change of 
residence brings artificial conditions of life. The physical difer- 
ences in men are due to adaptation to different environments. The. 
comparative pathology of different races is passed in review, and an 
important role is ascribed to it in determining the main facts of 
history. What races can best be adaptad to what alien climate 
and by what adjustments this adaptation can be made with least 
loss, is fast becoming a grave problem in European statesmansbip. 


Dr. Gelé prints in L’ Hneaphale, 1887, No. 1, an interesting ab- 
stract of some observations made by himself on the role of the 
sensibility of the tympanum in the orienzation of sound. A sub- 
ject of Charcot’s, on whom the first observation was made, was 
afflicted with general anaesthesia of the skin, extending to the ex- 
ternal meatus of the ear and to the tympani of both ears, which 
were absolutely insensitive to contact or to pain, while light and 
hearing were intact, and the patient preserved his intelligence en- 
tire. ith the eyes closed he could hear well the tick of a watch, 
but found it impossible to tell on which side or in which ear. 
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The experiments were repeated on this and other subjects suffer- 
ing from general dermal anaesthesia, and always with the same 
result. Hence it is inferred that the sensibility of the tympanum Is 
stimulated by the vibrating current, and hence comes not only the 
sense of direction, but of exteriority. 


A recent visit to Gheel is reported in the Journal of Mental 
Science by Dr. Hack Tuke. The town now contains about 3,000 
houses, about one-third of which receive lunatics, of which, in- ` 
cluding a few in a small asylum recently built for those of dirty 
habits, there are now over 1,600. The colony is under the general 
control of seven commissioners, who meet quarterly and report to 
the minister of justices, and is divided into two wards, each under a 
physician. Some of the corir pon where the poorer patients are taken 
in and boarded are very humble. In the latter houses, where sev- 
eral patients are boarded out, is a special attendant. The highest 
gum paid is 200 pounds per year. The place is not very cleanly, and 

olice regulations do not prevent the patients from paene public . ` 
a where drink ig sold. The patients are mostly employed in 
some sort of labor, and offenses against morality are rare. There 
has been no homicides since 1850, and no fires set by patienta for 
many years. Suicides have been rare, and there have been but 
three or four illegitimate births for the past ten years. Only 
sixty patients are In the asylum itself, which was opened only in 
1861. The town was famous as a resort of lunatics in the fourteenth 
century. The church of St. Dymphna, built in that century, still 
contains the sick chamber where spiritual treatment was admin- 
_ istered to lunatics. An iron chair, attached to a bedstead for 
restraining patients during the night, and iron rings are in the 
floor near the fire-place, to which the patient’s chair, i? not the 

atient, is secured. Dr. Tuke and. his party were impressed with 
he economy and the moral effects of this system. The success 
of it cannot be judged by the “Scotch system” at Kennoway in 
Fifeshire, which is ın many respects modeled after it. The latter 
is far smaller, is made up mostly of chronic dements, but the 
patients are more widely scattered and more intelligently super- 
vised. The writer concludes that on the whole the plan is not 
desirable on any large scale in England, among other things, for 
` the detriment it involves to the domestic-life of the family which 
takes charge of the lunatic. : ; 


Dr. Francis Warner’s “ Physical Expression,’ vol. 52, of the inter- 
national science series, is an original work of much value to the 
psychologist. The study of motor functions seems more likely to 
the author to lead to practical results than the subjective process of 
interpretation of feelings. People fitted for self-analysis are few 
and peculiar, so that only the small part of the fleld representing 
this coincident peculiarity has been worked over by this method. 
His method for screening different parts of the face is to cover the 
adjacent parts with a sheet of paper. Irritability in children causes 
the head to rotate, expressing negation, and drill in flexion, or 
nodding the head induces a state of acquiescence. The relation of 
hand postures to diseased states, and how to get the expression of 
mental action long before speech can disclose it, are points yet to 
be studied. The study of physiognomy apart from the rest of the 
body is an error. 
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Ata meeting of the Socitté de Psychologis Phystologique Feb. 28, 1887. 
M. Babinski presented the results of experiments on an anssthesic 
subject illustrating the survival of knowledge of the limbs and 
knowledge of movements accomplished after all dermal sensibility 
had been totally lost. With the eyes of the patient bandaged the 
arms could be placed in any position without any knowledge on his 
' part of a change of place. If his eyes ware closed while his hands 
rested on his knee, they could be lifted above his head afterwards 
and he believed they still rested cn his knee. He was very clumsy 
and things slipped from his hands. With an arm elevated by a 
weight and pully, and being told to touch his knee, he felt for it 
about his shoulders. The time taken to affect movements and 
modifications of respiration seems the only basis of such rudamen- 
tary judgments of the position of his limbs as still remained. 


Among the conclusions drawn by Dr. D2scourtis, in a recent arti- 
cle on the cerebral thermometer, are the following: Sometimes the 
temperature reaches its maximum in fifteen or twenty minutes, 
and sometimes three or four hours are required; sometimes the 
temperature itself, or its slow increase or decrease, is constant, 
but often presents oscilliations which are commonly not regular, 
and sudden falls without known cause often occur. The tempera- 
ture of the two sides often varies independently, and this difference 
seems 2reatest at low temperatures, and sometimes it may rise on 
one side and fall on the other. : 

In an extended series of experiments on the mental represen- 
tation of space, in connection with the feeling of effort, in the 
Rivista di Filosofia Scientifica, Mar-Dec. 1886, E. Morselli, repro- 
duced lines of various lengths with eyes open and closed, from 
which he concludes that the pshcho-physic law of the distribu- 
tion of particular values abont a mean hold of representations 
of space; that the tendency to increase small and diminish large 
distances holds of space as of time; and that the loss of spacial 
representation after a time illustrates the loss of memory, and 
proves that the concept of space is a product of habit and’ motor 
experience. 


t 

Dr. Paul Richer’s Etude sur la Grande Hystérie ou Hystero- 
Epilepsie, is a work of great value to the psychologist, which, 
however, appeared too early for extended review in these pages, 
ag it reached its second and greatly revised edition in 1885. Like 
Charcot, he ridicules the ‘‘ pretendedly sciantific skeptician,’’ which 
ignores or even doubts the existence of the strange phenomenon 
here systematically described. Patients subject to these attacks 
were more common in France than elswkere, but it will be inter- 
esting to know if it may not also be obsarved in the Welsh and 
Irish branches of the Celtic Family. The stages to the descrip- 
tion of which the work is mainly devoted are: (1) prodromata; 
(2) epileptic with tonic and clonic cramp, and relaxations or resolu- 
tion; (8) contortions or clownism; (4) emotional and passionate 
attitudes; (6) delirium and hallucinations. 


Dr. I. N. Ramaer, inspector of asylums in Holland, in an article 
on psychial analysis as the basis of morbid psychological diagnosis, 
urges that a careful study of the facts and laws of normal must 
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precede that of morbid psychology. The author starts with con- 
sciousness and thinks its origin isin the grey matter of the floor 
of the fourth ventricle, beneath the median groove. The Just and 
important thesis that psychiatrists need psychology is not very ade- 
quately represented. ' 


Bianchi (Arch. Ital. per le Mal. Nerv.) reports a grave case of 
hysteria, with hallucinations of hearing and visions, completely 
cured by a drastic course of moral treatment, which consisted in 
threatening an ovarian surgical operation with an elaborate display 
of apparatus, in applying a pretended cautery, really cold, to the 
abdomen, and in compelling the patient to. appear in public at the 
moment of an attack. 


Lusana (Arch. Ital. per le Mal. Nery.) reports experiments on a 
surface of the outer part of the leg of a female patient of forty-five, 
who had lost the skin over a surface of 10x12 centimetres, from 
which he concludes that discriminative dermal sensibility is medi- 
ated by papilary bodies, particularly Meisner’s corpuscles, but that 
the sense of material contact is independent. of these bodies. The 
destruction of the skin and its nerves has no influence on the mus- 
cular sensibility of subjacent contractile bodies. 


- Vega (Arch. Ital. per lè Mal. Nerv.) reports an interesting case of 
geen :aire. The father ofa woman of forty-seven was a found- 
ing, who devoted much time and labor to find his true parents. 
She talked much of this, and at length thought herself the daughter 
and heir of high person . This conviction she instilled into her 
mother (2) and-into a lady whose servant she was, (8) and who 
identified a rich general as the father of her femme de chambre. The 
convictions persisted despite all disproofs, and when the author of 
the delusion married, her husband soon became infected with the 
monomania. The four had a course of similar hallucinations of 
hearing and general sensibility, erroneous interpretations, griev- 
ances, etc., and even after separation the deliriums continued 
taking no account of the death of their assumed profectors and: 

pergecutors. 


Algeri (Arch. Ital. per le Mal. Nery.) reports with tables observa- 
tions on 314 insane women from fifteen to forty-five, from which 
he concludes that the menstruration is almost always more irregular 
with insane than with sane women. In chronic psychopathies and 
in dementia menstrual disturbances are more marked than in mel- 
gncholy and mania of recent origin. Menstruration generally coin- 
cides with psychopathic aggravation. This relation is best seen in 
periodic insanity. - | 


Guicciardi and Tanzi (Rev. Sperim. di Fren.) tested the ro- 
action time of fourteen cases of chronic hallucination of hearing 
with systematized delusion, and found it to be on the average 117.5 
thousandths of a second, as compared with 119.5 inten normal cases. 


-= Tanzi and Riva (Rivista Sperim. di Fren.) observed: 103 cases of 
systematized delusions among 729 insane eg and infer that this 
psychophysic modality is less frequent than might be inferred from 

the prominent place it occupies in the body of psychatry. Women 

are less liable to it than men, and it develops especially at the 
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menopause. It is eminently a malady of degeneration, chronic, 
and of very long evolution. It is reither uniform in its progress nor 
is its form fixed, but its metamorphoses are extremely gradual. It 
is a perversion not an enfeeblement of the faculty of thought.. 


Amadei and Tonnini (Arch. Ital. per le Mal. Nerv.) have pre- 
pared the following classification of systematized delusions or paran- 
oia, I. Degeneration paranora, on the basis of a congentially 
vicious organization, with somatic signs of hereditary ass 
Its development may be a. early, or b. late, and each of these may 
be (a) simple, t. 6. with delirium cf persecution, ambition, religion, 
love. On (b) hallucinnatory, z. e. the same as (a) with hypochon- 
driacal symptoms. II. P cho-neurotic peranoia. A. primary. B. 
secondary. Each with sub-divisions. 


Baistrocchi (Rev. Sperim. di Fren.) has determined the weight of 
the white and grey substances of the brain by the aid of a Nichol- 
gon monumental aerometer in air and in distilled waters. The 
density of the entire encephalon in 21 men was 1.0265, in twenty-two 
women, 1.0888; of the spinal cord,.1.0387 for men, and 1.0448 for 
women. The grey substance of the cortex is lightest. Next comes 
the white cortical substance, the grey of the basal ganglia, the cord, 
the mid-brain and cerebellum which is heaviest of all. In general, 
density increases with absolute weight. It increases to the age of 
forty, and then steadily decreases, while the cord is at its maximal 
density in the fœtus. 


Tamburini and Riva (Riv. Sperim. di eee in sixty cases of gen- 
eral paralysis found lesions of the frontal lobes in 56 cases, of the 
parietal in 44, of the sphenoidal in 27, the temporal in 19, the occi- 
pital in 9, and the island in 3. 


Morselli (Riv. Sperm. di Fren.) has applied the dynamograph of 
Régnier with registering to the diagnostic study of nerv- 
ous disorders in diseases of the nervous system. The normal curve 
of the healthy T is not very unlike that obtained from an 
excised nérve-muscle . eee cee the neuropathic curves present 
many variations which are highly suggestive, but we opine, not 
sufficiently studied to present settled results as yet. 


Musso (Rev. Sperm. di Eren.) examined the pupils of 70 epilep- 
tics and found them no larger than normal individuals: The 
diameter in sanity oscilates between 3 and 6 mm., with ee 
from 2 to 6 mm. e prodromal stage of convulsions is often sig- 
Palisad by remarkable difference between the diameter of the two 
pup 


Adriani (Rev. Sperm. di Fren.) argues that the doctor should 
ive the same care to the school ihat a mother gives to her child. 
ildren with hereditary predisposition to insanity or general 
neural weakness, should not be educated in schools with perfectly 
normal children, but apart in special instititions, as they need pro- 
phylactic treatment. 


A remarkable case of hereditary colored vision is described in 
The Rev. Philos. for Feb., 1887, in which a father son and daugh- 
ter saw vowels and consonants similarly colored. 


š 
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Liébeault, in his Confessions d’ un Medicin hypnotiseur, recounts 
the different methods of producing hypnotism that he has used. 
Braid’s fixation method was found occasionally to cause convulsions, 
and he recommends gradual suggestion, drooping of lids, falling of 
head, heaviness of lids, etc. Gradual awakening was also found far 
less productive of unpleasant sensations than if sudden. 


Fioretti, in a late number of the Archivio di Psichiatria Scienze 
Penali, attempts to show that in normal, pathalogical and hypnotic 
cases the given and conscious motive is not the real canse of the act, 
but a mode by which the agent indulges the causal instinct, by ex- 
plaining to himself conduct the primal source of which has es- 
ca him. Thus the motive for a crime is not the absolute crite- 
rion of imputability. 

Lombroso recounts some remarkable cases of memory of letters 
and figures impressed hypnotically, and enumerates the pérnicious 
results of the exhibitions of the public mesmerist Donato at Turin 
alone as follows: One of his subjects was soon after attacked with 

aresis, another while at a theatre became cataliptic, another thought 
imasi always hypnotized, another fell into epiliptic convulsions; 
- & mathematical student could: not adjust his compass without 
becoming cataleptic, and another must run after all carriages in the 
street with lanterns. All such public exhibitions, it is concluded, 
should be forbidden. 


Danilewsky, ina late number of the Archives Slaves de Biologie, 
reached experimentally the conclusion that the stimulating influ- 
ence which the hemispheres exert on the optic lobes, bulb and 
medulla is replaced, after ablation of the brain by increased excita- 
bility of these organs caused by excitations from the external worid 
through the senses. 


Jendrassik in two recent articles in the Archives de Neurologie 
rejects the chemical vaso-motor and all other current views, and 
concludes that the cause of hypnotic phenomenon is loss or dimin- 
ution of association. š 


Cappie, in Brain, July 1886, concludes that in attention the encéph- 
alic circulation is concentrated in certain cells, and as the quantity ` 
of blood in the brain cannot be increased or diminished other 
parts of the brain are depleted, In NG attacks, moter cells 
absorb the blood, leaving the cells in which consciousness subsists 
anaemic. 


Ch. Richet, (Rev. Philos., Jan., 1887), describes the gra hy of 
certain neuropathic subjects which gets into print, and which, like 
their writing, is often marked by the most bizarre traits. In twelve 
lines eleven are different kinds of type; seventeen lines are from 
twelve different fonts, etc., and compares with this the style of a 
“t certain contemporary school of poetry, the lines of which may be 
read in inverse order, so profoundly obscure is the sense, 


In an experiment made on hysterical subjects in different states 
of hypnotism and echolalia, and lately reported to the French So- 
clety of Physiological iphones +E the reaction time from ear to 
mouth in the waking state was t -nine hundredths of a second ; 
in somnambulism thirty-three, and in the state of echolalia, hyp- 
notically induced, but thirty-one. 
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Peli compares the cephalometry of 670 lunatics with sane per- 
gons of the same class and locality, and finds the insane head is 
ongen. higher and broader, and anomolies in the shape of the 

kull are three times as frequent, more so in males than in females, 
and mostly in hereditary forms. Soy 


Poggi examined the cerebral convolution of fifty brains of the 
insane, and found anomalies more common than in the sane, 
especially in the left hemisphere. The most frequent anomaly is a 
. double calcarine fissure, or communication between the internal 
occipito-parietal sulcus and the sulci of the cuneiform lobule—40 
per cent: Insane brains are. particularly characterized by numer- 
ous anastomotic folds. 


` Dr. Legrain, in his Du Délire chez les Dégénérés, would substi- 
tute the term degenerative for hereditary insanity. He describes 
the physical and mental symptoms characterizing such cases, and 
describes them as very slowly evolving, taking on different forms 
sometimes in rapid succession, recov from one followed by 
‘relapse to another, often attended by alcoholism and ending in 
dementia. I ; 

H. Beannis: reports in a note in the Rev. Philos., March, 1887, 
the following seal alia nl The sensibility of the mucous mem- 
brane of the vocal cords of a singer was destroyed by cocaine with- 
out sensibly altering the accuracy of his song. From this he con- 
clades that there is a muscle-sense which plays its role in giving 
accuracy to notes. i 


In a late number of the Medical Times Dr. L. W. Fox and G. M. 
Gould plead for a law restraining peddlers, jewellers and opticians 
. from prescribing glasses.. Many cases of injury, often permanent 
to eyes resulting from errors thus made are cited, and it is claime 


that legal,restrictions areas much needed for the optician as for the 
` druggist. | l 


Bertillon proposes to identify criminals by measuring their height, 
the head, length of left arm and foot, and colors of the right eye. 
Altogether these measurements have already been the means of 
recognizing over seven hundred rearrested criminals without a 
single error. j i l 

Jeronimo Vida considers society an organism, the individuals 
composing which are related as ett in the animal body, and would 
thus approximate social and biological sciences. The social indi- 
vidual, however, is not the single person, which, unlike the physio- 
‘logical cell, lacks the reproductive function. This idea has been 
es ago worked out in far greater detail by Linienfeld, Espinas and 
others. 


Dr. Christian argues, in a late number of the Journal of Mental 
- Science, that general paralysis does not entail any increased ity 
of the bones, and that osteo-malakia, when present, is the result of 
other causes. The great number of fractures in these cases is due 
to the great number of falls. 


15 
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“Dr. G. W. Cobbold prints, in the Journal of Mental Science, an 

elaborate plan, with cuts, of a model. lunatic asylum for three or 

pee hundred patients, with an interesting discussion of other 
plans. i ; l 


Montegagga’s: La Physionomis et les Sentiments ig not only a scien- 
tific but a most readable book. The cuts, by Hector Ximenès, are 
a new departure from the wearisome reproductions of Lavater, and 
the face is discussed feature. by feature, in a way which marks an 
advance beyond ‘both Darwin and Delsarte. 


J. Heibergs Outansous Nerve Supply, translated into English by 

e, ls a small, useful book for both students. and practi- 

tioners. The plates are a judicious compromise between plainness 
and literal reproductions from nature. 


Ñ 


Lengelmann’s Tdiotophilus ig a new, valuable and comprehensive 
' work on idiocy by an eminent specialist. It is on the whole the 
best general treatise on the subject since Seguin. 
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| ‘ON THE: RELATION OF NEUROLOGY TO’ 
‘PSYCHOLOGY. . 


—TÑ n ƏaƏ 





i BY HENRY a: DONALDSON, PH. D. 
} 
in the following pages it is proposed to make some | 
statements regarding the relation of neurology to 
ychology as viewed from the standpoint of the 
‘mer, and also to give a résumé of some rather recent 
n urological investigations. 
: atomical results have a reputation for superior 
crsdibility, and it ‘is.a generally accepted idea that 
thin the limits of gross anatomy this reputation ‘is 
ae grounded; but when we glance at the work in . 
erate ‘anatomy or histology, i$ seems as though a 
g time must elapse before this latter would be thus ` 
henored. The field is clearing, however, and many 
"hs contradictions are rather apparent than real. 









the result of a long discussion in-his last paper, 
v.(fudden™ nevertheless reaches the conclusion: “ First 
let us have anatomy, or if physiology must come 
r=t, then never without anatomical control.” In the, 
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study of the form and functions.of the nervous system ° 
thereis reason, then, for accepting theanatomiealdata— 


. though they are far from perfect—as the norm, and for 


measuring physiological results by them. It follows 
from this that the more accurate the standard the surer 
the progress. 

The anatomy of the Sit nervous sss is to-day 
largely topographical. . The units are groups of cells 
and bundles of fibres, and the question to be answered is, 


asa rule, how these areunited. The methods employed . . 


to determine the correlation of function with form are 


the association of the failure of some function with the ` ` 


failure of some part, or the development of the fune- 
‘tion with the development of the part. At the outset 
this investigation is balked both from the clinical and 
experimental sides by those cases where loss of nervous 
substance is not apparently associated with any or 
with a corresponding functional disturbance; but, these 
cases, anomalous as they at first appear, will without 


'- doubt: become clear under proper anatomical investi- 


e gation, coupled, as it must be, with a much- finer , 


' analysis of function than is now in use. It is in this 


_ 


direction that much is to be hoped from the improve- . 
ment of psycho-physical methods. ` 

“Leaving those experiments which have localization — 
as their aim, there arises a further question. Given a 
group of cells with a definite function, what is the 
fundamental difference between this group and others ` 


-with a different function? This leads to the much less 


worked, and as yet less -fruitful, field in neurology— ; 


‘ the characteristics of the cell itself. 


The first steps here are the study of the form and 


chemistry of the cell. We need not stop at this point, 


however, but at once go on to ask how far we may - 


y 
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=a8onably hope to carry this investigation—to inquire 
what aid psychology is to expect from neurology in 
timate analysis, and whether it will ever come to ` 
p=ss that from the morphological characteristics of the 
call its function can be inferred. Tt must be admitted 
t thus far the attempts to infer even from the. 
f g=neral form of the brain to the grade of intelligence 
have failed, and yet that appears to be one of the least 
d ‘cult questions that wait for an answer. It may 
refore be asked whether, without the hope of being 
T le to solve any world-riddle, with failures in correla- 
tin in full view, is it worth while to pursue neurology 
as an aid to psychology? An answer based on the 
flowing facts may be given in the affirmative.. Neu- 
‘ogy is the common factor of most of the approaches ' 
| paso The comparative, the developmental, 
trə anthropological, the morbid, and the experimental . 
thothods all have it as a point of departure, and it. may 
fierly be assumed that further anatomical knowledge 
| give us an insight into the working of the central 
ervous system far deeper than that which we now 
piace that we may learn to associate certain cell 
ges with the exhibition of certain functions, and 
t at present we have no reason to fix a limit beyond 
-ich the method may not be carried. Accurate neural 
aratomy must therefore gó handi in hand with accurate 
perchological analysis. | 
An account of some recent observations i in this field, 
though fragmentary, may serve to illustrate the tend- 
epey of investigation in it. The contributions come 
am various sources. The anatomists, the physiolo- 
gists, the psychiatrists, and the morphologists are all 
concerned. The physiological work has thus far been 
° ae by the lack of anatomical control ; the pro- 


i 
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fessed anatomists and morphologists have but pasu ls 
 Bpecialized in this direction, so that most of the detailed 
gtudies have come from the psychiatrists, men who 
have other engrossing calls on their time, and whose 
anatomical work must therefore suffer from discon- 
tinuity. . ha 

The studies on the physiology of the frog’s, brain by 
Steiner,” of Heidelberg, which appeared in 1885, mark 
á distinct advance in the physiological methods. They 
are careful and accurate, and he sharply distinguishes ` 
‘between facts and theories. The. chief technical aim 
of this investigator was the highest experimental 
` accuracy and the reduction of the non-conforming 
. cases to zero. In this he has succeeded admirably.’ 
A similar series of observations on fish,®) some pre- 
liminary account of which has already been’ pub- 
lished, will probably appear soon. Through these 

results it is evident that the.idea of the development 
of function has gotten a hold on physiological work. 
. A-‘mammal can be kept alive but a short time without 
its cerebral hemispheres, while Steiner has shown that 
the fore brain can be removed from a bony fish and yet 
the latter. moves ,about and feeds in apparently a 
normal manner. Tt is to be remembered that’ in the 
teleosts the mantle of the fore brain is a non-nervous 
sac. Is it to be concluded from this that in the bony 
fish the voluntary control is seated in some part of the 
brain other than the cerebral hemispheres, or that we 
have in these fish an animal that is mainly reflex, with 
a grain of voluntary control? Both ideas are probably 
correct. Reflex and voluntary centres have differ- 
éntiated out of more generalized nervous matter, and 
‘as this fish has no functionally developed organ cor- 
responding to the usual seat of the voluntary impulses, 


RELATION OF NEUROLOGY TO PSYCHOLOGY. | 218 


+t is conceivable that the lower centres of the brain ` 
which are alone functional have a more generalized 
lactivity, and that they may be-the seat of thé imper- 
‘ect, voluntary impulses which appear to exist in this 
animal. So that, looked at from one point of view, 
she animal is mainly reflex, that is, the voluntary 
impulses are quite subordinate, while looked at from . 
she other point, such voluntary impulses as it does 
>ossess have their-seat in sub-cerebral centres. We 
aave, then, in the development of the nervous system 
the animal series, not an evolution in the sense of 
: 


a etib an 





Bonnet and the older naturalists, namely, differences 
3f bulk, proportions remaining the same; but ‘all 
shrough there is a most marked alteration in the 
*elative development and physiological value of the - 
different parts. It is an idea as old as Aristotle, that 
‘animals possess but one adequate means of defense, or, 
so put it more generally, have ‘but one apparatus for ` 
joing a given thing.. The activities of an animal are 
>artly reflex arid partly voluntary, but the proportions 
vary m each case. In passing ‘from a fish to man we 
are struck by the increase in the voluntary control, . 
ine , according to the principle above stated, we should 
axpect—-what we find—a most: notable decrease in 
|reflex development. If. that were not the case we 
\should have in man the nervous system differentiated 
| = two lines, that is, a double apparatus for the 
| 





3ame thing, ; which approaches the impossible. This 
idea, has its application: tó the recent work on localiza- 
Jzion. Without the visual centres.in the cortex a man 
‘‘zannot see at.all; a dog can perhaps see a trifle, a 
rabbit: more, and so on. . This fact receives its expla- 
' nation in that, the more the functions are pushed into 
‘ the cortex, the more the lower centres become dependent 


m=. f "k 
` 
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- 


on it for their very existence, so-that removal of the 


cortex is followed by thé degeneration of these lower 
centres in man and the higher mammals, while, as we 
descend the animal series, these centres become less `: 
and less dependent on the cortex and better able to act 
alone, as in the frog and fish. Thus the ability to use 
the lower centres of vision alone appears inverse to the 
cortical development. | 

A justifiable complaint ` is made apie the lack of 
anatomical control in the majority of the physiological 
experiments. This is due to the practical difficulties ` 
im making such a control, which are plain to any one 
who knows what control means. The matter has been 


_ of late slightly improved, both Munk and Goltz having ` 


- 


turned over the brains of carefully observed animals to 
anatomists. But this at best is the sporadic exhibi-- 
tion of a virtue which should be systematic. It isin a 
high degree naive for an operator to maintain that a 
given animal kept alive after operation has suffered a 
loss of brain substance’ which is fully represented-by 
what was removed at the operation, and then to-make 


‘this assumption the basis for further inference. ` In 


every case the secondary degenerations must be con- 


. Sidered, and the laws of secondary degeneration from 


the cortex are not yet well enough known to permit in 
most cases a reliable inference from the injury alone. 
Even the brains of dogs operated on by Munk, where ` 
the operation is precise and elegant in the highest. 
degree; show changes which can only be made out 
from sections. 
To turn to the anatomical side.. It is from the method © 

of v. Gudden that the most is to be hoped at present, 
or it would be, perhaps, better to define it as the | 
“experimental-anatomical method,” for, shricily Spoar 


& 
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ing, that of v. Gudden, implies the use of new-born or 
_ yonng animals, and the results thus obtained 
differ. somewhat from those gotten by experiment on 
atkilts. The gist of this method is the artificial devel- 
opaient of atrophies. But the very means which is. 
hie-e used to unravel the’ course of the fibres in the 
ce tres is itself a legitimate object for experimentation. 
ar too little is known of the real significance of 
ézetieration to. make it a perfectly safe means by 
hich to study other problems. 
' [While speaking of methods we may mention that of 
F- hsig, or the method of tracing fibre bundles by the 
dazelopment of their medullary sheaths. The assump- 
ji on which this proceeds are that the fibres forming - 
bundle physiologically distinct assume their medul- 
lary sheaths at one time, and that the fibres surround- 
ire t them, but physiologically different, do not get their 
shaaths at the same time. These. assumptions are, 
however, largely open to investigation, and it would 
irerease confidence in the results thus obtained if the 
details of the process were more clearly known. 
| s to anatomical results, those of v. Monakow™ are ` 
specially important, from the care and deliberation , 
stich characterize the:-work. In rabbits he has dem- 
onstrated the representation of the cortex in the optic 
thalamus. When a portion of cortex is removed, a 
part: of the thalamic ganglia atrophies, and the rela- 
tién is a fixed one. So far as tested, similar relations 
h d for man also. The idea of such a representation 
had earlier been put forward by. Luys, but without 
experimental proof. This demonstration is very 
suzgestive, for not only have we the notion of the 
t resentation of the cortex in the optic thalamus, but,” 
as cells in the latter atrophy on the removal of the 


f 
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cortex, they cannot, in mammals as low as rabbits, 
functionate alone, and must be i i as intimately, 
associated with the cortex. 
General notions of much value have come from Qas- 
. koll ’s® attempt to bring the sympathetic system into 
line, and the introduction'of some order and method 
into that portion of the nervous system has been a very ': 
solid contribution. At: the same time the spinal 
ganglia, and those along the cerebral nerves and in the ` 
sympathetic, are still riddles, and while they remain 
without explanation, it may seem a trifle overhasty to 
rush on to the anatomy of such complicated structures 


= as the brain and cord.- No one doubts the value of . 


comparative anatomy for this work, but it might be 
wise to extend the comparison line into the inverte- 
brates. Dominated by the medical idea that the study 
of these things rapidly decreases in value as we pass 
from ‘man downwards, and having a more or less 
defined feeling that the invertebrates were intended by 
Providence for the use of the morphologists alone, neu- 


rologists have until recently neglected this division; ` 


` yet it is in the arthropoda that the widest divergence 
in sense development among nearly. related forms is to 
be found, correlated with differences in the supra- 
oesophageal ganglia. This ganglion, in some ants, has 
a cortex, and in so far deserves to rank as a brain. S 
To those acquainted with histological literature the 
work of Golgi® is probably familiar. The essential 
point of his technical method is the staining-of nerve 
` cells with silver nitrate or mercuric chloride, while the 
surrounding substance remains unstained. The ‘cell 
and its prolongations thus stand out like a silhouette. 
‘The cell structure is: unfortunately lost by this treat- 
ment, but the prolongations are beautifully exhibited. - 


x 
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‘he notion of cell prolongations and their significance, 
Endra to Golgi, may be stated as follows: These 
tells were considered to have one unbranched prolong- 
ition, the axis-cylinder process, which continued itself 
into a nerve fibre. The other, the so-called proto- 
blasmic processes, were branched and were thought to 
Enastomose. Golgi’s preparations show first that the 
=xis cylinder; which is wonderfully demonstrated, is 
| Iways branched, and second, that the protoplasmic 
‘processes do not anastomose. Since they generally 
> toward: bloodvessels, aoe looks. upon them as 

utritive arms.. 

To return to the ¿Sg ey fia day processes : These are 
ot all alike. Two types are recognized, and the 
ical forms are perfectly distinct. The first is that 
~mn which the axis cylinder, maintaining its identity, 

‘ives off fine lateral branches. The second is that in: 
hich the branching is profuse and rapid and in a 
ahort space the identity of the axis cylinder is lost in a 
etwork. Cells of these types are found separated in 
she different parts of the brain. On examining the 
zpinal. cord it is found that the cells in the anterior 
sornua belong to the first type, while those in the pos- 
‘4zerior belong to the second. It was this observation 
which led Golgi to develop the theory that the cells of 
=he first type were motor and those of the-second sen- 
Jory in function. For the moment accepting this view, 
there still remains to be explained the meaning of the 
branches from the axis cylinder and the manner in 
which the cells of the second typé are joined with- the 
periphery. Golgi thinks that it must be through the 
anastomoses of the branches from the axis cylinder 
that the several cells are put into communication with 
one another. All the branches from the axis cylinders 
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of the first type are thus used, but only a part of those 
of the second. When an entering fibre loses its 
medullary sheath it becomes essentially an axis . 
cylinder, and by this method stains as such, so that 
. fibres in this condition can be followed in the neigh-. . 
borhood of the cells. In the-posterior cornua of the 
cord there are fibres which thus enter and break up 
into a network analogous to that of the axis cylinder 
of the cells of the second type. It is supposed that 
this network is in connection with the network of the 
cells, and that at ‘this point the isolated conduction 
. ceases and the fibre is connected not with one cell but ` 
with a group. According to this idea we have to deal 
with groups of cells instead of single ones, and the ex- 
plaining power of such a view is considerable. It 
would have been scarcely worth while to dwell on 
these observations of Golgi if they were questionable. 
So far as his facts and plates go they are perfectly reli- 
-= able, and he understands as clearly as others where 

the facts leave off and speculation commences. 'Thése 
results have gotten into our literature only somewhat 
recently, and in order to show that the ideas have not 
grown up in a night, it may be mentioned that Golgi’s . 
first investigation with this method was published in: 
1874, and from that time up to.1886 he has been more. 
or less occupied i in these researches.’ 

This method is selective. Not all the cells are stained ; 
in fact, as a rule, only a small proportion is affected. 
If now the reaction is a chemical one, it is to be inferred 
_ that those cells which stain are in a peculiar chemical 
condition, and this suggests that changes in the nutri- 
tive state of brain mee alter the manner in which it 
is stained. | 

‘In this connection. at- least a alasan: should be 
made to #he modifications of the above method by > 


(g 


RELATION OF NEUROLOGY TO PBYOHOLOQY. 219 
$ š 


Mondino, a pupil of Golgi. He found that if sufficient 
e was allowed, whole human brains could be stained 
roughout by mercuric. chloride. It is claimed that 

will give a means of following out cell connec- 
ons equal to any now used, but thus far it has not 
` Leen put to the. test. 

` It was necessary to wait until sométhing had been 

‘aid of the experimental method in anatomy and of 

Jes results before referring to the conclusions of `: 

47orel,® which involve both. Making use of two 

inea pigs, he removed the facial nerve in one by 
| vulling it out at the point where it emerges from the 

jase of the brain, and in the other where it emerges ` 
rom the skull he sectioned it. In the first animal the 
aucleus atrophied completely ; in the second there was 
some atrophy, but.many cells and fibres were simply 
shrunken, the difference between the two nerves and 
auclei in the two animals being very marked. His 
sonclusion from this is that the cell and its fibre con- 
sidered as one organism can, like any other individual, 
lose a part of itself without being killed or seriously ` 

- I3isabled, but as the relative size of the part removed 

becomes greater, the injury to the remaining part- 

becomes more marked, until finally, if enough be 
removed, the remainder will die.. According to this 

‘view, when the facialis has been separated at the base - 

-~of the brain, enough has been removed to kill the 

j remaining part, but when it is separated at the point 

of emergence from the skull, the part removed is suffi- 

cient to cause only a severe disturbance in the fibres 
and cells, and: not their death. As is plain, this is 

rather a suggestion than an explanation; but it is a 

valuable one. Hereis an attempt to give sone meaning 

to the “nutritive centre” theory and the nouns of 
degeneration involved i in it. 
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To return for a moment to the fibres ending in-a net- 
work, which Golgi finds in the posterior cornua of the 
‘cord. Most probably; according to Forel, these fibres . 
arise from peripheral cells, and the network repre- 
sents the termination in the cord of a fibre which has 


travelled from a peripheral cell through the posterior || 


` roots to the cord. But this is analogous to the cell of 


the first type, which sends the main stem of its axis- =, 


cylinder process directly by a fibre to a muscle, there 
to end in anetwork. The picture that we have then, 
` im its simplest form, is that of a central or motor cell. 
sending its axis cylinder toward the periphery and 

there forming a network, while the peripheral sensory — 
cell sends its axis cylinder toward the centre and there © 
likewise forms a network. Both sensory and motor 
‘cells are then of Golgi’s first type. But there are still 
the cells of the second type left over—cells which may 
be conceived of as modified from the first by the exces- 
‘sive shortening of that part of the axis cylinder which 
would represent the nerve, thus bringing the terminal 
network close to the body of the cell. These need to 
be accounted for. If Forel’s idea is correct they are to - 
be designated as central cells, the function being in- 
determinate. Their relation to the fibres is further ` 
borne out by the way they react when the nerve is 
sectioned. It is known that the disturbance caused in 
a, nucleus. by the removal of a sensory nerve differs 
from that following the removal of amotor nerve. In 
the former. case it is rather a shrinking than a true 
degeneration of the cells which occurs. This is some- 
. what explained by supposing the connection with the 
fibres. to be that assumed by Golgi and Forel, or at 
least by supposing the manner of connection in the 
two cases to be different. Objections are not wanting 
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to these views, but at the same time they are supported . 
by the recent observations of His® on the human 
embryo, where the developing sensory cells in the 
spinal ganglia send their processes | in toward the - 
centre. 

The above summarizes, in a way confessedly i incom- 
plete, certain recent advances i in neurology, with a view 
to indicating what the field is and what sonie of the 
results are. If the idea be admitted that pyschic 
activity is conditioned by. anatomical structure, then 
‘these results have a significance for psychology. 
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INSISTENT AND. FIXED IDEAS. 
BY EDWARD COWLES, M. D. 


. The student of introspective psychology must assume 
a standard of cerebral and mental health as the basis 
of his study. It must be sought in the healthy mind 
in a healthy brain ; these are the inseparable subjects z 
of the inquiry. 
The student of insanity must assume, in like mañ- 


i ner, the same standard of soundness for that which is ` 


insane, and he must study it in the terms of psychol- 
ogy ; and the physiological basis is definite enough, if . 
the communications with it are maintained, to permit 
‘gafe and even bold excursions among the dangers of 
. error that beset the path of the purely ‘intuitional 
school. With practical reference to such a standard, 
modern psychiatry has the credit of having differ- 
entiated two general groups of idiopathic mental dis- 
orders. The first group includes those. that may 
happen to any healthy mind in a healthy brain, and 
are manifested in typical and regular forms and courses 
of mental phenomena. The other contains those that 
occur im unstable minds correlative to constitutional . 
brain defect—hereditary or acquired—and that are 
. manifested in more or less irregular forms in which 
the phenomena are made distinctive by being modified 
and varied in their order and degree from those in the 
_ first group. The term “ordinary insanity ” has been. 
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applied to the daad that spring from a relatively 
sound physical basis. The modern use of the term 
‘paranoia’, has been gradually enlarged till it tends 
‘to inchide all manifestations of hereditary and ac- 
quired chronic instability of mind. - Thus there may 
be “ordinary insanity” in relation to the healthy 
brain, and “paranoia” in the unstable mind and 
defective brain. The general relation of these phys- 
ical and psychical elements may thus be stated in ` 
terms of function: as the stable mind is to the unstable 
one, so are the disorders—psychoses—incident to the 
former, tothe degenerative psychoses in the eres 
or so is ordinary insanity to paranoia. | 

While pathology and psycho-physics are striving to 
let in the light upon the mechanism of mental phe- 
nomena, the clinical student must not wait for their 
guidance. His work is as essential to the elucidation 
of the truth, and his data are’ definite, tangible, and. 
constant enough to endow them ‘with scientific values. | 
The science of psycho-pathology deals directly with 
the central object itself; the mind is the man, and the 
conservation of mental integrity is the aim. . In the 
minute study of the psychical elements involved the ` 
clinical student has in his field as important a branch 
of the néw psychology as the pathologist or the psycho- 
physicist ; all must work together in.the solution of 
the problems. 

The recent words of Sir James Paget, upon another 
subject, are as applicable here, that the sick-room is: 
_a laboratory with its crucial experiments as real as 
those in which “culture éxperiments’’ are instituted — 
_ in bacteriology. Kraepelin, speaking of natural science: 
as the great method in medicine, says that “only by’ 
the inner connection of brain pathology with psycho- 
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pathology can we succeed in finding the laws'of the 

reciprocal relation between somatic and psychic dis- 
turbance, and thus get to a really deeper understand- ` 
ing of the phenomena of insanity.” 1 Sir J. Crichton 
Browne strongly stated, in 1878, the absurdity of -rest- 
ing upon an intimate knowledge of brain-cells, or of 
the deviations. from healthy mental states in which 
insanity consists. Advancement must be made on 
‘both these lines, which must converge and unite. 
“ But,” he also says, “in that particular branch of 
psychology that is conversant with morbid mental 
| states, little or no work is being done in Great Britain. 
In the literature of insanity of to-day there is no- 
attempt at mental analysis, and only a most perfunc- `. 
tory attempt at a classification of the expressions and ` 
products of the diseased mind.’’? Exner also, in his 
remarkable study of cerebral localization, found reason ` 
to complain of the inadequacy with which Clinical 
symptoms are described in asylum reports. 

To a better purpose is Kandinsky’s very -full and 
exceptionally fine study of, three cases of hallucina- 
tions. He says: “ What.is wanted, first of all,.is a 
severe, accurate and detailed study of the phenomena. 
of hallucinations, and but very few (three by Sander 
and one by Pick) have been studied with sufficient 
care.‘ In modern psychiatry there is an evident ten- 
dency to return to the study of psychical phenomena 
and to break away somewhat from the dicta of the 
cerebralists. Insanity, in its origin at least, may be 





1Kraepelin, Compendium doh Piikit, 1883, p. 3. 
° Presidential Address, British a eee ny cholate Association, 
Journal of Mental Sciences, Oct., 1878. - 


` 3 Exner, Localisation der F'unctšonen, 1881, passim. 
. t Kandinsky, Kritische und Klinische Betrachtungen, 1885, p. 2 et seq. 
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as much a-matter of disotdas of the mind as of disease 
of the brain.1 

Accepting the proposition that every Tasia 
of mind is eorrelated to a definite mode and sphere of 
brain activity, and the aim being a convention of the 
two lines of study, the indications are plain to the 
. alienist. Psycho- pathology demands, upon one of 
these lines, careful and detailed analyses of morbid 
psychical reactions. This article is an attempt -to 
comply with that demand. ` | 

From the clinical point of view the student finds 
himself in a region of ever-widening interest and nov- 
elty, for so much of it is unexplored. In examining 
these products, some salient or eccentric growth brings 
to light or emphasizes common factors’ of the whole 
that would otherwise remain obscure. : The infinite 
variety of the human mind is in nowise more plainly 
. revealed than in its aberrations. In the whole range 
of its special powers or qualities they may become, 
singly or in groups, more conspicuous by their relative 
. luxuriance or exaggeration, or by their absence or 
weakness and impairment. In the broad borderland 
. of minor and partial aberrations there is an instructive 
field for study. At the points of departure from the 
normal states of mind is to be sought the genesis of 
mental disorders, and their nature is shown by the 
study of their origins. The nature also of the normal 
faculties themselves may be thus made clearer. 

À most fertile source of such knowledge is to be 
` found in that great group of limited disorders of 
ideation called “fixed ideas.” In the understanding 
of these affections a great advance has been made 
within the last few. years. They have been studied, 


an , Cf. Savage, Insanity, 1884, pp. 4, 21. 
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especially by the Germans, French, and Italians, 
during the last thirty years, and many names given to 
different varieties, but it remained for Tamburini! to 
show the common relation of these affections under 
the term Zwangsvorstellungen, first applied by Krafft- 
Ebing. They include the “metaphysical insanity,’ 
‘“insanity of doubting,” and the many forms of 
“fears” of places-and things. | ` Í 
. Kandinsky ‘mentions the difficulties of getting the 
intelligent co- -operation of patients.in his studies of 
hallucinations. The importance of the study of “ im- 
-perative conceptions” is as great; and while its profit 
may be relatively much greater. as touching earlier 
stages or less degrees of aberration, in these cases also 
the comparative integrity of the intelligence, except 
as specially involved, is a .great aid. It is, curiously 
possible to enucleate, as it were, certain well defined : 
ideas and feelings, and to study their reactions 
between eaċh other and the will. 

The general characteristics of “the cases yet de- 
scribed ” are thus briefly stated by Tamburini : “ 1st. 
That side by side with a fixed idea which is accom- 
panied by fears morè ór less distressing, and an over- 
powering impulsion to certain acts, consciousness of 
the absurdity of such acts usually remains complete. 
_ 2d. "That in all there is an almost absolute impotence © 


of the will; not only to control the absurd ideas, but _' 


also an irrestrainable tendency to those acts. . 3d. 
That in almost all the cases there was a very conspic- 
uous aaa S a to i dis- 
orders.” 


r Revista Sperimentale di Prentatria, Fascicolo 1, 1883. Translated 
ee ocean: M.D., Alienist and Neurologist, venga: 
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A varied collection of cases of these: affections has 
afforded the writer a study of great interest for a 
number of years. In these cases the relation seems 
_ to be clearly shown of these limited ideational dis- 
orders to primary delusional insanity, as indicated by 
Westphal’s designation of them as “abortive mono- 
mania.” Not only this, but in my observations there 
appears to be ample evidence that there may be every 
degree of development of these disorders, from -the 
slightest departure from normal intellection to pro- 
nounced delusional conceptions. Also, that instead of 
passing in the typical way from stage to stage, the 
process may be arrested at any point in its progress 
and remain at a chronic stasis during the remainder of 
a lifetime. - There is a multitude of the cases of the | 
minor degree which, as far as they go, have all the 
essential characteristics of “ fixed ideas,” but in which 
the “idea?” is not so “fixed” as to be always domi- 
nant; it can be resisted more or less successfully at 
. will, in the milder cases, which are in a large majority. | 
. The ideas are simply insistent, and the term “insistent 
ideas” is here proposed as being the more generic, 
and as including all forms, some of which. become ` 
“imperative” and “fixed.” Hefe. the words “idea” 
and ‘‘‘ fixed idea” are distinctive, in contrast with 
“delusion” or “fixed and limited delusion.” The 
one is not a belief, while the other has attained the 
pronounced degree of an insane belief. 

Again, contrary to the conclusions of writers on 
the subject, it would appear that these affections. are 


_. not “ chiefly limited to a constitutional origin, espec- 


_ jally to heredity.” Here arises one of the most inter- Ë 
esting questions. Primary systematized delusions ‘so 
characterize paranoia, and so close is the relation 
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between them and fixed ideas -or iniperative concep- 
tions, that these also are included in paranoia ‘by 
many writers, with the implication that these affec- 
tions always signify a constitutional origin in either 
_ acquired or hereditary defect. But degenerative 
$ psychoses are not manifestations of new powers’ 
acquired by morbidity in the organism: there is not ` 
more mind in the paranoiac brain. The criterion of 
insanity is not essentially the formulation of incon- 
pruous; “insane”? conceptions—this is common 
enough in the sane mind and healthy brain,—witness 
dreams, the play of the imagination, etc. The inability 
to correct some of these, or to inhibit’ others, consti- 
tutes the. insanity. Of imperative conceptions we 
should expect, a priori, to find that the conceptions 


are common enough to sound minds. ' But where, in, `. ' 


the scale of increasing insistence, fixedness, or im- `: 
perativeness, does evidence begin of their having a 
paranoiac basis of hereditary or acquired defect and 
mental instability ? So, too, of systematized delu- 
sions ; if but rare in a sound mind, this is enous? to 
| estabiiah the premise. 

Proper conservation. demands at least a stay of 
inferences and implications in this matter. It might 
be expected to be nearer the truth to say that insistent 
and fixed ideas, especially in their milder-and often 
.“ corrected ” forms, are common to healthy minds and 
brains, or to those which have no more “ acquired 
instability or neurasthenia than would be argued 
as existing in a melancholia or mania of an ordinary 
insanity. As forming a symptom group of ideational 
disorders in the’ prodromal or abortive stages of 
ordinary insanity, they become, like delusions, empha- 
sized in paranoia. Thus these. affections being. once 
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initiated, the gravest forms are » simply more likely to 
be developed upon a basis of neurasthenia or the more 
radical paranoiac conditions ; in other words, .when 
` there-is hereditary or acquired nervous and mental 
instability. 

Df regard to okei views that have been held of 
these affections, it does not seem necessary to delve 
deeply into the mysteries.of “the inconscient” for an 
explanation of all these anomalies. Again, the com- 
_ mon kinship of the recognized varieties of these affec- . 
tions, às shown by Tamburini, is finely demonstrated 
in a number of my cases, in which there have been 
developed, in succesgion in each individual case, several 
of the distinct forms. Thése transitions are not unusual, 
and it is probable that some of the forms now recog- 
nizedias distinct, if it were possible tó trace them to 
their origin, would be found to be secondary to the 
‘more common primitive ones. ë 

It is not the present intention to attempt a demonstra- . 
‘tion of these propositions, which are thus broadly stated 
for the sake of indicating the nature and the interest: 
of the questions that arise in these investigations. The 
limits of this article permit. simply a detailed account 
of a case in which there is much to sustain the fore- 
' going propositions. The unusual intelligence of the 
patient allowed.a long séries of mental phenomena, 
‘occupying years, to be traced even from their origin. 
At the outset the case was a common one of the 
‘insanity of doubting,” in which the idea was that 
‘simple acts were not right and it was necessary to 
repeat them to make them so. The complications that 
followed, and the stages of the malady through which 
the patient passed, came partly by logical evolution 
from the false premises, and partly from the growth of ` 
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a habit of methodizing thought and action ; the latter 
was a characteristic process of, circumvention of the 
i limited imperative conception, against which the will ` 
was powerless for direct resistance, The processes of 
evasion were invented and systematized by a keen intel- 
ligence, and carried out by an otherwise efficientrwill, 
to the effect of accomplishing the desired purposes ` 
without directly antagonizing the fixed ideas. An 
interesting feature of the case is the unique combina- 
' tion of the characteristic “fear” of the patient for 
herself, with a “fear ” in behalf of, and a “ jealousy ”’ 
' against, another person, for whom she had both 
“love” and “ admiration.” The interplay and compli- 
cation of these feelings are illustrations also of the 
probable fact that the abnormal association of “ ideas” 
and their accompanying “feelings”? may commonly 
enoygh involve in like manner other feelings than 
. the “feårs” of which so many varieties are named. 2 
This case with its extended details is here presented as 

a preliminary study of the subject. The medical ‘“re- 
porting ’’ of such a personal history is justified by the 
proffered permission of this lady and by other proper 
consent. 

Miss M. came under my care as an asylum patient 
at the age of 28 years. She was of a good family in . 
heredity and otherwise; and both the parents were 
then living, and over 70 years of age. She was the 
youngest of ‘ten children, all of whom had been healthy 
except two. sisters who died of phthisis after marriage. ` 
The patient had a good physique, was a little above 
the average stature, and in good bodily health in all 
particulars. She soon established herself, in a com- 
pany of lady patients of the better or convalescent 
' class, as a person of more than ordinary intelligence 
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and good sense, and as usually amiable, pleasing and 
dignified in manner; though reticent, she was not 
unsocial. She was disposed, however, to dress very ; 
plainly and to be negligent in this regard, in a way 
that was inconsistent with her evident appreciation of 
‘what was pleasing and proper. .Her intellect was, 
to ordinary observation, apparently unimpaired, and ` 
for a period of more than two years she revealed her 


morbid mental peculiarities to none but. two of her ` - 


physicians. She was well informed, read good’ books, 
chose the most intelligent persons as companions, could 
éasily follow and take part in a psychological analysis 
of her own case, was keen of insight and quick at 
repartee. She was depressed at times and inclined to 
seclude herself in her room, and later she was some- 
times irritable and sarcastic. toward her associates ; 
but in general she was known to them only as possess- 
ing the creditable characteristics above described. In 
brief, she was in many respects an interesting person. 

To her physicians, however, she presented a medley 
of curious and inconsistent symptoms. She was 
‘admitted to the asylum as a case of suicidal melan- 
cholia, ‘but as a “voluntary patient” (without a. 
regular examination and commitment as an insane 
person). The immediate cause of her: coming was a 
suicidal act. It is of special interest and importance 
in the diagnosis of some cases of primary disorders of 
intellection to differentiate them from those of the 
feelings characterizing true melancholia; this case . 
strikingly illustrates the relation and contrast between- 
these.two forms of. mental.disease. To make this plain 
- it is necessary to give an outline of this patient’s 
history as it was received on her admission, and the. 
earlier observations of the case before its nee was 
solved. 
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There was no known neurotic heredity in the family 
history. She had always S ‘physically strong and 
healthy, and never employed à physician. At about 
the age of nineteen years she first attracted atten- 
tion to her mental disorder by secluding herself and 
refusing to see her friends. At about the age of twenty- 
‘five years her relatives became fully impressed that her 
condition was morbid and serious. . She excluded them. 
from her room, was difficult to manage, and spent her ` 
l time i in slovenly indolence.- 

Four months before becoming my patient she was 
brought to a neighboring institution for the treatment. 
of nervous diseases. It was said that while there she 
. was shy and silent, exercised no care of her clothing 
er person, neither working nor reading, lying on the 
‘bed if not watched, and all efforts to interest her in . 
anything were failures. At times she was much 
agitated and felt that she was “going crazy” and 
said, “ my proper place is in an insane asylum.’’ She 
gradually became more depressed and suspicious, and 
entertained delusions of. a gloomy character, of her 
own wickedness in relation tó indiscretions of her early 
years, and of great wrong-doing. It was stated that 
_ she developed the delusion that all who have any: 
thing to do with her would suffer injury or death ; and 


that she made vows not to do certain things, and enter- a 


tained the delusion that by breaking thern she brought. 
trouble, perhaps death, on a friend of-hers.” Finally, 
_ She got access to a bottle of. laudanum and took “ three 
or four teaspoontuls, ” apparently with suicidal intent. 
% She manifested no remorse, but sorrow for her failure. 
When: remonstrated with was sullen, and threatened . 
- to do it again at the first opportunity.” 
| Two days afterward she was brought to the asylum. 
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Her intelligence, reasonableness and self-possession 
led to her being placed at once with the convalescent 
patients; and her manifest satisfaction'with the change 
was significant in the light of later revelations. Her 
general demeanor was as has been described, but she: 
‘was carefully watched; never allowed to .seclude her- 
self, and by night as well as by day the door of her room 
was- kept partly open. There were signs of mental 
depression at times, and she was very reticent at first ; 

but soon she began to repeat to her physicians the zelf: 
accusation before mentioned, and later told a story of 
having attempted homicidal acts, and alluded to other 
events of her history which she regarded as evidences _ 
of depravity and loss of conscience; this was not’con- ` 

sistent with her daily, lady-like conduct. She spoke. 

of herself as being insane, but at last discovered that . 
she was unlike other patients who had melancholia. ` 

Indeed, the notable absence of the characteristic, under- 
lying depression of feelings piqued inquiry. Her 
keenness of intellect and. bright-witted though re- 
spectful rejection of the customary comforting assur- 
ances of possible récovery were entertaining as well 
as ,baffing. The assemblage of symptoms seemed 
anomalous. Sheat length said to me, “I havea mono- 
mania,” and gave me more fully than before a curious, 
puzzling account of a long-existing fear that her 
ordinary acts might do-harm to a lady friend whom 
' she had always loved and admired, and whom she said 
she had once maliciously attempted to injure ; and she 


manifested genuine grief about it. She readily under- ` 


stood and gladly accepted the explanation of the 
absurdity of these and other ideas, and tried to act 
upon this view of them. The characteristic. qualities 
of a delusion- appeared to be absent, and the depres- 
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' gion to be secondary, or, as Krafft-Ebing says, “ pro- 
_ ceeding from the sad consciousness of the formal 
disorder of ideation—almost always pon: and some- 
times dangerous. ç; | 
Soon after admission she began to insist that her ` 
previous suicidal act was not done with that intent, 
but gave a halting explanation of it. She finally over- 
came her reticence enough to give an intelligible and 
undoubtedly truthful account of the affair and: its. 
motive, essentially as follows: - It appears that her 
intense pride had for years kept her from revealing 
the secret of her rhental troubles ; and the only excep- 
tion to this was an intimation to her mother on one ° 


-- oecasion. It was a new experience to have a sympa- 


thizing physician, and it became a source. of comfort 
to her. Into her self-inquisition there finally came 
the idea of some impropriety, on her part, in finding 
the physician’ s visits to be agreeable; and upon this: 
as a basis of self-accusation she finally determined to 


escape from the perfectly proper relation of. which she 


morbidly thought herself ashamed. She thought she 
ought to be placed. among thei insane, and so conceived 
the plan of feigning the suicidal act, suggested by the 
opportunity that offered itself. She purposely limited 
the dosé of laudanum to “a moderate quantity, and 
‘chose a time when its effect would be discovered in 
Season to prevent serious consequences, > She thought 
she woild be sent to'an asylum, and so conducted her- ` 
self after the event as to insure this result. All this 
being’ regarded as evidence of absence of true suicidal 
- feeling and motive, it formed an important factor in 
determining the subsequent treatment of the case as 
not being one of true melancholia. 

She gave vague and partial accounts of many years 


Pa 
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of mental pain, declared her hopelessness of recovery, 
and that death offered the only possible relief: Look- 
_ ing significantly about her room for points of suspen- 
sion, she would say to me that she could not do it here, 
but if it were possible she would end her troubles. The 
consequent surveillance became annoying to her, and 
she begged to have her chamber door ¢losed at night. 
‘When asked to promise that she would not attempt 
self-injury, she acknowledged the rightfulness of the 
request, but said, “ You cannot trust me, my pledge is 
worth nothing; I have ‘no conscience, and cannot 
trust myself ; my life is ruined, and I justify myself 
in always gratifying my wicked desires regardless of 
right or wrong.” She was told that she was mistaken, 
that she showed more than ordinary keenness of con- 
science, and that it was only a morbid sensitiveness of 
it that prompted unjust and undeserved self-reproach ; 
that her sense of honor was so strong that I knew she 
could not betray my confidence, that she would be 
trusted, and must make the promise. The pfomise was ` 
. made, her door closed at night, and the watching 
largely abated. ne | 
New information now received from her relatives 

gave an interesting insight into her real character. 

- She was described by her teacher, when at the age of 

ten or eleven years, as the brightest of a large class 

of girls, and remarkably conscientious, once refusing 

to wear a medal awarded to her, for the reason that 
she thought the honor belonged to another. “She was 
the most truthful child ” the teacher “ ever knew, the 

life of the school, intelligent, high-spirited, and be- 

--loved.”” She maintained -these characteristics until- 


the age of twenty-five years. She was, as a schéol .. 


girl, mentally superior to her associates, and distin- 
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guished for her truthfulness.and unselfishness. Though 
naturally reticent as to her personal feelings, she was. 
. bright and companionable, esteemed and admired ‘by 
her friends. This corroborates the estimate made of . 
-her even under the adverse conditions of an asylum, `. 


All went well with her for several months under the ` 


enforced. parole. She grew more cheerful, and less 
reticent as to the details of her previous history. Then 
one mote incident occurred which is of interest, in the 
aspect of the casé now under consideration, as. ta the 
significance of its bearing upon the question óf melan- 
cholia, -Five months after her admission, a suicidal 
accident happened in another part-of the house, in my 
absence; my assistants were naturally anxious. Just 
then this patient made, to one of them, a remark, the 
‘subject of which, when occasionally mentioned to me, 
had been treated as tabooed—that is, the allusion to- 
suicide, and that she thought there was. “no way 
here.” The revival of close watching was a natural 
consequence, and her offered promise “not to attempt ` 
it here ” was not understood or accepted, .. 

Aggrieved by this she made one of her gelf- -imposed 
vows, which will þe hereafter described: as character- 
istic; that she would never make another promise. 
Upon an appeal to me, she agreed to the soundness and 
justice of the position that there should rightly be the 
guaranty of her pledge ‘before the restoration of her 
privileges. She begged that the promise should be: | 
waived, for, she said, “ You know how dreadfully 1 
shall suffer if I break my vow, bué if you insist, I must 
do it.” With my practical belief in the true nature of. 
her malady, she, was told after some days of.“ con- 


"G sidering » it, and setting forth my responsibility, that . 
` the nurse would be at once directed: to restore her - l 
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former privileges as if she had again given her parole ; 
but that if she-daecepted my renewed confidence, and 
still had it in her heart tọ betray, it in any way, she 
had no right'to let me commit myself to such a course. 
The reply was simply, ‘‘ You are right, Doctor!” Her 
appreciation of this proof of confidence was such that 
from this time forth there was no more reticence with 
me, but she asked that none of her associates or nurses — 
should know her secret. The subject of suicide was 
practically dropped. The analysis now to be given of 
the mental phenomena of the case was worked out, 
‘and our relations remained upon this trustful basis for 
two years. She became more cheerful, and even hope- 
ful. By dint.of hours of talking, the earlier and ‘later 
incidents of her mental history were made clear, and 
_ such was her intelligence that it was possible to trace 
to its origin the train of evolution of- her morbid ` 
ideation ; also to unify, as parts of one process, the 
strange and. apparently incomprehensible events of 
her life; Their consistency was also shown with a 
personal character of rare quality, which she was not 
' Only unconscious of possessing, but which she felt. to 
be vicious, not as a matter of delusion, but from the 
. intricate complication and confusion of her morbid 
intellection. Above all it revealed the extent to which, 
under the domination of a tyrannous, imperative con- 
ception, the obscuration of such qualities of character 
can go, and the pitiful havoc and unspeakable torment 
. that can be created in a mind that remains intelligent 
and conscious of itall. The interest of the case lies 
largely’ in thô clearness of the differentiation it was 
possible to make between the earlier and later ideational 
elements that made up the psychological enigma. Ina . 
characteristic way, the earlier ones either disappeared 
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or became obscured in the later complications, and it | 


is rare that their growth can be so clearly traced as.in 
this instance. The peculiar details alréady given are 


. not. so trivial as might appear, but are valuable as 
. representative of the mental qualities that are to be 


- 


studied. in this case. The array of symptomis, at first 


' presented, was quite typical of melancholia with | 
suicidal impulse, and such a diagnosis was justifiable ; 


but closer investigation made clear the distinctly idea- 
tional character of the disorder as being ‘‘ the insanity 


management of the case was to instruct the patient 


_ with a thorough understanding of the nature of her 


malady and how to set up a counter habit of motive 
and conduct; she was.urged to take a “new master” 
—the doii of her physician as the antagonist of her 
c fixed idea.” The results of her first'efforts to do this 


. and of the study of the case will be given in the form 


of a mental history of the patient. She left my care. 


some time ago, but: the : narration is given as of the ` 


present time. 


During her early years, from en to weno, she 3 


remembers that she was sometimes depressed and had 


fears of harm, even of death, happening to herself or 
her relatives, and with no reason for them. The word 


“ trance ’’ became painful to her, because she had heard 


this and kindred subjects much talked about; so that ` 


this word in particular suggested thoughts of. herself. 
or friends being buried alive. In her twelfth year she 
was nervous and ill, and in consequence was taken 
from school for six months. She vaguely remembers 


having, during these two years, the fear of harm in 
- connection with doubts as to whether some simple acts 


were right. She had to repeat some such acts ; but shé 


F 


‘of fixed ideas” in an advanced stage. The plan of . 


INSISTENT AND FIXED IDEAS. 939 


had become quite well of these morbid experiences 
before the age of fourteen years. In this year she 
survived a nearly fatal attack of typhoid fever and was 

. & year or more in recovering from its consequences. | 
It was during this convalescence that, for the first 
time, she confided to her mother her ‘worries and 
troubles. It is. necessary to make some allowance for 
her present disposition unduly to reproach herself, but 
‘she thinks that at that time there were two promi- 
“nent features in her character: that she was`at times 
depressed and conscience-smitten, and that she was 
| always of a jealous disposition. She believes she over- 
came her reticence and revealed her feelings to her 
mother only because she was sick and weak. The next 
year, while still not strong, she resumed attendance at 
= school, Being relatively backward, she studied very 
hard, but led in scholarship. Her daily journey to 
school was fatiguing, and there were irregularity of 
meals and study by night. . During this year men- 
-gtruation began. . The feelings of hesitation in per- 
forming simple acts, like those of three years before, 
‘now reappeared. In walking, dressing or undressing, 
for example, she was obliged to repeat many such 
actions ; she did this, however, only when unobserved, 
and then could not help it. Here was the genesis of a 
‘common form of fixed ideas,—the idea that the act 
performed is not right, the.accompanying vague fear 
that some harm will follow if it is not made right, and `: 
the necessity of repeating.the act-to make it so. From 
this point all the rest follows in its morbid train. 

One of her schoolmates, a distant relative, was a girl 
of her own age, called in this history C. She was 
beautiful in person, lovely in character, and ‘destined: 
to exercise an eer influence upon the after- 
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life of the patient M. The „latter was the intellectual 
superior, but-became jealous, she says, of the attention 


C. received, although she admired and loved her very: 


‘much. M. did-not manifest this evil feeling in any 


. way, but it,gradually developed to one of strong hatred, 


or one that seemed to be such in her extreme conscien- 
tiousness. In connection with this feeling there were 
evolved thoughts of harmful things that might happen 
‘to C., and then of self-condemnation as if she were 
guilty of desiring them to happen. This seems to have 


begun in the natural feelings common to all .conscien-" 


tious persons. M. next questioned herself if she would 


not be tempted to do violence to C. should ‘there be an’ 
opportunity. This became mixed with the repetition ` 
of her acts; there was first a feeling of vague fear if - 


she did not repeat them; then there came to be asso- 


ciated with the insistent idea a definite feeling of fear ` 


of harmful consequences to C. if the morbid impulse of 
repetition were not obeyed ; then for a time this fear 
was dispelled by compelling herself to repeat the special 
‘act a certain number of times, more or less on different 


occasions. This fear of injuring C. was harmonized 


with her so-called hatred of her, as it was not so much 
because of the pain’ of contemplating possible harm to 
O. as because of the suffering M. feared would be 


inflicted upon herself by her offended conscience, if 


any such harm as she thought of did happen toC. It 
would be as if her thinking of harm in connection with 
C. had made it happen to her, and M. were to blame 
for it. Up to this point the morbid: process had 
advanced through several stages of evolution and 
complication. M. realized all through this that she 
would not be even morally responsible perhaps, should 


-> such harm happen, but she went on all the same, yield- | 
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ing m the domination of.the morbid. idea, which her 
will was powerless to resist, and fearing the self- ' 
_ accusations of her conscience—both the actual and the 
. possible. l 
. After this there came the AE TE that some- ` 
thing would happen to C., and M.’s mind became 
tormented ‘with thoughts of her own probable suffer- 
ings from the blame of which she knew her conscience 
would accuse her. She soon became’ unable to-read, 
er hear, or think of any painful thing, or of death, as 
happening to any Human being, without feeling and 
fearing that it might happen and then was about to 
. happen to C., and mentally anticipating her own con- 
sequent sufferings. Thus these processes kept her mind 
full of painful feelings. She found a way to allay them 
by forcing herself to think of some person known to 
. her, other than C., whom she would mentally substitute ‘ 
for the latter, and whom she would set up in her mind, 
_ the moment the morbid idea came, to be the recipient 
_ of the imagined or suggested harm. This worked well 
for a. while, but soon.began to be-refined upon. It 
became necessary to choose for the substituted person 
some one with many opposite characteristics to C.; for 
example, there had to be a difference in age, sometiines 
of sex; initials of name, color of eyes and hair, stature, 
distance ‘as to residence from C., and at last peculiar 
requirements as to time, place, etc., etc., to an endless 
extent. Next it became necessary to hee ready in 
_ -mind a number of chosen persons, two, or three, or four 
of whom, as the case might be, must be thought of in 
a certain order, etc. After a while, thinking of these 
persons ceased to give mental relief and another set 
had to be chosen, to wear out in turn. ‘The process was 
this : :—if in reading oT in conversa non or in any way, 


` 


242 | _ OOWLES; ` a 


by direct suggestion, or by, the law of association of 
ideas, the thought of personal harm to any one came 
into her mind, the thought of C. as suffering that harm 
came also.‘ Before the mental action thus interrupted 
' could proceed she must call up the mentally prepared 


` . substitutes and imagine them as possessed of all the 


prescribed characteristics, and in the certain order, 
etc., as having the harmful thing thought of inflicted ` 
upon them. This i imagining relieved her, but at last it 
became necessary to wish it to happen to them, then - 
by degrees to imprecate it upon them with increasing 
intensity of oaths and cursing, although it shocked her 
very much. She became very expert in this process of 
exorcising the fear the morbid idea would arouse ; she 
could go on directly with the conversation, for example, 
and keep up appearances. Her pride in this regard, 
` her perfect concealment of this whole matter’ from 
every one, was extraordinary and very characteristic of 
the malady. It was only after six years of suffering, 
and at the age of twenty-two, that she first revealed 
something of it to her mother. _ ; 
The process of relieving her mind of the painful idea 

when suggested in any way not connected with any - 
acts of her own has been described. On the other. 
hand, in regard to these, the hesitating and repeating | 
impulse also grew upon her, and finally crept into all 


. hèr acts. It will be ‘remembered that she feared. they ` 


would cause some harm to C. if not done right. . She 
could at first relieve herself from this state of doubting 
-or hesitating in an act, by exerting indirectly the 
inhibitory influence of self-control over the morbid 
repetition, impulse, as for example, by intellectually 
‘prescribing that: she should repeat the partial or full 
accomplishment of the interrupted act a certain number 


~ 
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of times, more or less on different occasions. As this 
process became more complicated and difficult to con- 
ceal, her intense pride in maintaining appearances led 
to devices for abbreviation. If she fell into a state of 
indecision in the attempted doing of any act, and 
needed to compel action to avoid betrayal of herself, 
she could succeed by strongly vowing that she would 
do it, adding the stimulus of harm to C. as the self- 
imprecated penalty of failure ; of ‘course, this involved 
all the dreadful consequences to herself. To reinforce 
this process, also, vowing’ became swearing, and then 
came the necessity of the most fearful and blasphemous 
imprecations upon herself, to compel herself to do or 
not to do certain acts, then or thereafter, upon pain of 
inflicting injury upon her friend, and of all its dreadful 
consequences upon herself. AH this was sufficiently 
complicated, but she regards these things as primary 
in the sequences of complication and mental entangle- 
ment that were afterwards evolved. These two things, 
however, have run through all the phases of the fifteen 
years’ existence of the malady: “ the binding of her- 
self over,” as she says, by vows and oaths in a com- 
plicated system of methodizing all her acts, and the 
process of substituting vicarious sufferers of every 
harmful thing thought of, in order to shield her friend, 
and secondarily herself, from the consequences of 
imaginary harm to her friend. There was self-accu- 
sation, however, just as if she had maliciously wished 
the harm upon her friend. But all this was her secret. 
‘There was indeed a skeleton -in her mental closet, 
animated by the Satanic double of her own mind, that 
tyrannized over her conscience and thoughts with a 
' world of intricate formulae of thinking and. eee She 
says she has lived two lives. 
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The conditions so far described were quite fully 
developed when she was eighteen years of age. She 
had become unable to study, and then left school; for 
two years she led a listless, aimless life, she says, with 
loss of her natural inclination for reading, acquiring 
accomplishments, etc. She maintained her social re- . 
lations in every way, however, and was sufficiently 
cheerful and spirited in manner, except with members 
of. her own family. New complications were then 
evolved. She began to be compelled to give up her 
dearest friends. An innocent remark made by one of 
them might suggest the painful association of ideas in 
M.’s mind ;. or she might meet at a friend’s house some 
person against whom she had acquired an aversion 
through her morbid idea. To be rid of the distress the 

painful memory would cause on meeting her friend, or 
visiting her house again, she must be rid of such 
- friends; thus, one by one, she had to avoid them, 
=- Otherwise, also, the morbid idea brought in its train 
many others, and these brought another set, and so 
on in a wide-spreading combination, the outcome 
of which would finally narrow down to imaginary 
harm to C. If M. tolerated her friend any longer, and 
thus necessarily all the bad company of harmful ideas, 
she felt that she became a party to the combination, 
and thus subject to blame by her conscience under the 
compulsion of the tyrannizing idea. 

The obstructive influence of the morbid association 
of ideas interfered with all the minor acts of her daily 
life. It affected the taking of certain articles of food, 
or going to certain places; interdicted certain things, 
or permitted them on certain days and not on others. 
Colors, pictures and ornaments were banished from 
her room. She was fond of dress, but certain materials 
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and many colors could not be worn, although she most 
liked them. Certain days were tabooed for shopping, 
because they were anniversaries of painful events in 
her morbid calendar; and certain shops could not be 
entered. When the new dress was obtained, very, 
likely it could not be worn because of some newly 
imagined danger of potential harm to her friend. 
Thus it became more and more. difficult to keep up 
appearances among her -well-dressed associates; and 
retaining all of her pride in this regard, she began to 
seclude herself. Later, this led to the neglectful 
personal habits before described. Acts relating to all 
these things were complicated or prevented by her 
vow. She would not reveal her troubles to her friends 
—in fact, was ashamed dnd afraid to do so. 

Finally, her relatives were made anxious by her 
peculiarities, and after a scene she submitted to -the 
visit of a physician, who was told something of her 
= physical condition. She was taken away to the 
country and greatly improved in a short time. But 
while there she heard of the death of a young neigh- 
bor, whom she had: mentally used in the substitution 
process of wishing he might die to save her friend. 
This was a great shock to her, and she says that if 
she had deliberately killed the young man she could 
not have felt worse. For a year after that her con- 
dition was distressing; she secluded herself, became — 
despondent and irritable. A new phase of her mental 
- condition now developed, and there was a reaction 
from the unquestioning submission to her compulsive 
idea, and the growth of the feeling of resentful 
desperation. When about twenty years old she was 
again taken away to the country, and without any 
warning, “as if the fates had willed it,” she was 
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taken to visit at the home of her friend, C., where she 


spent three months. It was a dreadful experience; ` 


she felt that she must and did keep up appearances. 
All her former admiration of her friend’s character 
and beauty revived, but with it of course came the 
‘antagonizing jealousy, and these opposing feelings 
went on together. Her friend was lovely, fortunate 
and happy; she felt herself to be the contrary, and 
managed to evolve the notion that her friend was 
somehow to blame for her own sufferings. But again, 
a pleasant conversation would dispel the evil feelings, 
and she would wonder how such terrible things could 
exist in her mind. She does not know how the thought 


of injuring her friend arose, but the habit of mental’ 


vacillation between doing and not doing took up the 
thought and made her miserable. She knew the place 
where a razor was kept. She condemns herself un- 
sparingly for all that followed, but she sometimes 
thinks that she became involved in a mental obligation 
to put herself to the test of going as far as possible 
with the act of killing C. and stopping just short of 
really wounding her. One day, in a room that suited 
the purpose, she approached C. from behind and drew 
the razor close across her throat, greatly frightening 
her; but M. succeeded in laughing it off as a joke. 
After this there was, of course, new and real cause for 
self-reproach, and the feeling took possession of her 


e 


that she was at heart a murderess, and that this 


was the result of her former wicked self-indulgence. 
Finally, after a year of this worry, she was forced to 
get a young friend to spend the night with her before 
whose throat, when asleep, she drew a razor. This 
cancelled, as it were, the former act. 

She spent the three years following the age of twenty 
with friends in various places, being unwilling to 
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return home. Matters secretly went from bad to worse 
with her, and the hope of some outlet from her mental 
troubles grew less, but she preserved appearances fairly 
well. It was during this period that she made to her 
mother the partial confession already mentioned. A 
sister died, about whom she suffered great remorse 
because of some unkindness shown her a few years 
before, and she confessed her feelings to an older sister. 
This did her some good, but soon all was as before. 
During the next two years she gave up her social 
relations more and more, ceased attending church, 
making calls, etc., finally saw only two or three 
friends. ú 

During these five years a number of the persons 
died whom she had used in the process of mental - 
substitution for C.; this cut her off from hèr asso- 
ciations, if she had any, with the families of those 
persons, besides causing an increase of her unhappy . 
feelings. She did some reading, was sometimes taken 
to places of amusement, and could laugh and be com- 
panionable, but this was always hard. She often 
wished that she might die, but the idea of suicide 
never suggested itself, except to excite wonder, quite : 
in a normal way, that any one could have courage to 
commit the act. There was always the love of life 
and longing for freedom from her troubles. In the 
latter part of this period she remembers that sometimes 
when alone with a young, old, or weak person, the 
thought would seize her that she could kill that person, 
and that there was nothing to prevent it but her own 
weak will. It did not grow to be an impulse to do the 
act; it was only a thought of it. The morbid mental 
operations before described still went on, but became. 
more systematized. Among a number of strange 
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experiences at this time, the following may be men- 
tioned: On one occasion, in a public library, she read 
in one of Dickens’ stories a graphic account of a 
murder by cutting the throat. This affected her very | 
painfully, as if it described a crime of her own. She 
had no péace till she went again to the library, and 
from the same book had secretly torn the leaves upon 
which the murder was described and: rended them into 
shreds. Again, she found in a newspaper an announce- 
ment of the death of a person of the same name as C. 
This so worked upon her mind that she had to select - 
. the name of a young lady friend, and adding a letter 
to it, “to protect hersélf,’”? she wrote an obituary 
notice and had it published in the same paper. This 
caused a great deal of talk, but M. held her peace. 
On the principle of substitution this act relieved her 
mind of the suffering she had been enduring. ` It had 
been just as if C. had really died and by M.’s own 
hand—or what was the same thing, because of her 


- own thoughts ; she cancelled the idea by the vicarious -` 


sacrifice of the other person. 

This brings her history to the age of twenty-five 
years, the time when her relatives recognized her 
morbid condition, as was stated in the account first 
obtained. By that time she had reduced herself to 
the: practice of staying much at home and in her room. 
She did not leave the house for ten months, and again 
did not leave her room for a year. She became very ` 
= neglectful of personal care, with all which that im- 
plies. At the beginning of this period she had much 
insomnia, demanded and obtained sedative medicines. 
These were increased in strength as they lost their ` 
. effect, till a narcotic mixture was furnished her which 
she took at will. She “would have it; and did have 
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' itl” She took stimulants also. It can only be learned 
_ that the medicine was given at the suggestion of the 
druggist who prepared it, and was a “ preparation of 
valerian and other strong nervine remedies.” It was 
probably not so potent as she supposed, but the family 
physician, 'whom she, utterly refused to see, thought - 
“ too much of it would be injurious.” She could not 
be induced to give it up, because while taking it she 
' had some peace of mind. In fact, it was the only way 
of peace for all concerned. She was not thought to. be 
insane. Under its effect and that of stimulants she 
“ could review and analyze, with calm indifference to . 
the suffering, the mental operations of the past ten 
years.” It came clear to her, she says, that her con- 
dition was one of insanity. She called it a case of 
“monomania,” and regarded the ideas associated with 
C. as delusional. She had a comfortable feeling of 
independence in regard to her’cénscience, but if the 
influence of the medicine was not kept up, the mental 
pain came back. At the end of two years she had 
increased the medicine largely. Then she also called 
her father to account for a conversation she thought 
she overheard, which she found to be a hallucination, 
and ascribed it to the medicine. She readily recog- 
` nized it to be such, and this is undoubtedly the only 
instance of the kind in her history. This, with the 
druggist’s repeated warnings of harm, led to a strenu- 
ous effort to stop the narcotic. This made her angry, 
an unusual event with her; in a characteristic way 
she vowed she would take no more, and stopped at 
once. She was sent to the country with an intelligent 
companion, where she spent a month with great bodily 
improvement. She was perfectly correct in conduct. 
and attracted much respectful attention. Soon after 
this, by her own desire, she was placed under special 
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treatment, and what followed has been narrated. ` In 
the first four months she gained physically, in weight 
and otherwise. Then came the affair of the laudanum 
and the diagnosis of insanity. Immediately before 
this she had written a long and interesting letter to 
her home. The physician’ s telegram to her relatives 
announcing her transfer to the asylum was followed . 
by one from herself saying that she was well ‘and 
telling them not to worry themselves. 
`The events of her first five months in the asylum 
have been described with sufficient detail, including 
the incident which led to a free revelation of her mental 
history. True to the characteristic habit of negation 
and antithesis, her pride and reticence had long 
been accompanied by a fear lest she should betray 
her secret, and then by an impulse to.do so, Both the 
fear and the impulse grew upon her. But to detail'her 
troubles to me sooh came to be a great relief and’ 
comfort. Thus was developed another characteristic 
of these cases—the desire for never-ending repetition. 
Once engaged in conversation with me, there was no 
embarrassment in discussing the painful ideas—no 
' process of stopping for vows, etc. There was but 
little material change in her mental operations for 
the year and a half while the analysis of them which 
has been given was going on. In general she was 
much more comfortable; she said, than before her 
long seclusion at home. This period of comfort repre- 
sents a remission .of the malady which is another of its 
characteristics ; such remissions may last for months, 
„Or even years. She occupied her time very well in 
reading, sewing limited however to a few articles, etc. 
, Later she was able to have some bits of ornament or 
colorin herroom. The morbid ideas continued oppres- 
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sive, but they were managed more methodically and 
readily than formerly. She was continually having 
distressing experiences, because of such circumstances 
as that the name of one nurse and the color of the 
eyes of another called up painful associations. She 
preferred that my wishes should be made known to’ 


. her as directions rather than as requests, because she 


was thus saved from the difficulty always attending 
any voluntary action; but the aid gained in this way 
never amounted to much. Any act that was made a 
matter of my explicit command could only be obeyed 
through the system of vows; she could not follow the 
advice to act under a “new master,” as against the 
imperative idea. The following description charac- 
terizes her mental habits fairly well. When she ‘‘ came 
up against” any question of doing or not doing some- 
thing, the thought of the act seemed instantly attended 
by a great crowd of associated ideas. There was, as 
it were, a first series of things of which she had to 
think in a certain order, because they were directly 
involved in some way with the contemplated act. 
Then the first series involved another series, and so on 
through a permutation of very diverse ideas, narrowing 
at last to the one idea, that through all this indirec- 
tion the act would carry harm to ©. Then, if strongly 
impelled to do the act, as for example if she wished it 
or needed to maintain appearances before others, etc., 
she had to “ bind herself over ” in the way heretofore 
described to protect C. from the possible harm. It 
sometimes happened that after she had bound herself 
to do or not~ to do some act, the contrary became 
imperative. Then there was a dreadful process of 


_ counter-vows and “binding over.” The associated . 


assemblage of ideas varied for different acts and from 
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time to time. When the ideas arose she had to run them 
all over in her mind in a recitative way, always to the 
same central and final idea. She became very expert 
at this, and speed was acquired by methodizing the 
process and by practice, so that she mentally touched. 
the heads of things as she ran through the mental 
formula. Yet, strangely enough, she could carry 
herself with perfect serenity and self-pcssession in the 
eyes of all but her physicians. It required a great 
deal of study and analysis to disentangle the thread 
of evolution of all these subtle and complicated 
phenomena. She declared that she was then able to 
talk of them for the first time, but that she could give 
only the most meagre idea of it all. This writing 
itself is inadequate in representing what she did give. 
She said, ‘‘ When I try to describe my years of trouble, 
so many distressing thoughts come into my mind that 
I cannot prune my words of what is not essential.” 

- She always declared that she had no conscience, 
that no question of moral right or wrong influenced 
her ; that ceased long ago. Her only criterion was to 
do as near her liking as was permitted by the tyranny 


_of her controlling ideas. She said that in her despera- 


tion she did not hesitate in her thoughts to do any- 
thing; however wrong it might be,-if she desired it, 
and she could accomplish it by her process of “ bind- 
ing herself over” under penalties for not doing it. In 
this way see could sometimes defy or rather evade the 
consequences of acts that at first seemed likely to be 
harmful. She said, if a duty came in conflict with ` 
the ruling ideas she yielded the duty, but if a selfish 
inclination came up she could evade the harmful 


. consequences. She said also that she had long led 


two distinct lives: one was entirely within herself, 


` 
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with its great complication of motives, ideas, and sug- 
gestions, and the other was a false pretense; she was 
a walking hypocrisy, possessed. by an insane idea, 
without any rightness of conscience or natural affec- 
tion, selfish and wicked and without repentance for 
| many wrong and disgraceful acts intelligently com- 
mitted. She betrayed her req] conscientiousness by be- 
wailing the wickedness of her conduct. She charged 
herself with misusing the system of vows which she 
thought should have been reserved for proper purposes . 
of relief from her painful feelings, when trying to do 
right things; she misused a blessing, she said, in 
employing it to get indulgences for doing wrong. 
But she made too much of the questions of right and 
wrong in regard to ordinary matters. Her bewail- 
ment, however, was more a matter of intellection than 
of depth of feeling ; the former was so forceful that it 
_ was accompanied by a large measure of the corres- 
. ponding feelings which she knew she ought to have 
under such circumstances, were they real ones. ‘he 
depression of feelings was from a sense of oppression 
of ideas. But through it all there was evidence that 
all of this was qualified by some consciousness of the ` 
fictitious character of that which dominated her mind. 
In other words, it was still true that, were the domi- 
“nation removed and normal ideation made possible 
with relation to its limited disorder, she would have 
been a well and happy woman. 

In regard to abstract, painful ideas, not connected 
with any acts, the like need of her special system 
continued. Certain words always troubled her in her 
reading. During the comfortable period of a year and 
a half now being described she became able to read. 
_ quite freely until the last, when it was almost impos- 
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sible. The word “murder” was the worst, and all 
others expressing acts of violence were almost as 
bad ; next came such words as “jealousy,” “ hatred,” 
“ malice,” “ sin,” and “shame.” If, when reading, 
such a word appeared before her eyes, there was 
instantly in her consciousness the crowd of associated 
ideas, and along with them the thought of C. as the 
object of the act or the subject of the feeling indicated 
by the word, as if it were M.’s own act or feeling. 
Thus through some one of a multitude of chains of 
associated ideas the thought of harm to C. was reached 
from the “‘ jealousy,’ “hatred” or ‘‘murder-thought.” 
The effect of this had then to be annulled by the self- 
imprecation of some penalty upon herself if harm did 
happen to C. It appeared from this that the process 
of substitution of vicarious sufferers had been changed 
to one of self-imprecation after the time when she felt ` 
herself to be guilty of the deaths of the substitutes 
and had enacted the murder scenes. To avoid the 
pain that the future deaths of such persons might 
cause she chose the new method,—and it was as if she 
said, on all these occasions, “ Let me be punished as 
guilty of all those acts and the new harmful thoughts, 
should anything happen to C.” This substitution of 
-herself protected C.; then, C. being protected, her own 
possible future remorse was warded off. When in the 
presence of others, this process might be dispatched 
quickly and unobserved; or, if redding, it might be 
necessary for her to put the book away and go to her 
room, and there, walking agitatédly to and fro, the 
whole ‘process had to be gone over many times. On 
many occasions, at last, she had to find the book and 
.the word repeatedly, and as many times begin anew. 

Again, the book must be taken to her room, and theré 
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the reading of the word initiated a repetition of the 
process ; she must seek the word and repeat the pro- 
cess many times. There were so many special words, 
and suggestions of painful ideas in innocent words, 
that reading became too painful to be attempted. 

In the constant mental conflict that was going on 
the negations of conduct frequently involved ques- 
tions as to what she ought to do and ought not to do. 
In this more comfortable period she once told me that 
a case like hers would be found in Mr. Howells’s last 
book. She said, “ Penelope Lapham had the same 
trouble I have, but not a millionth part as bad,” and 
referred me to Penelope’s struggle with her dilemma 
after Corey, contrary to expectation, had proposed to 
her instead of her sister, much to her own mental dis- 
tress. Some time after this event Penelope said : “ It’s 
easy enough being sensible for other people. But when 
it comes to myself there Iam! Especially, when I 
want to do what I oughtn’t, so much that it seems as 
if doing what I didn’t want to do, must be doing what 
I ought.” This saying, and others like it, were so 
true to nature as to make Penelope’s case distinctly 
one of the “insanity of doubting ” in one of its more. 
common and milder forms; but fortunately she ‘‘ re- 
covered,” and this was by the logical process of the 
substitution of the more dominant idea es 
by the deeper feeling. 

. During the latter part of this period she was swe 
to go about alone in the neighborhood of the asylum 
“on parole.” No explicit promise was exacted, how- 
ever; she was directed not to go beyond certain limits,.. 
with a tacit obligation on her part not to do so. She ` 
was better for this, and the privilege was continued for . 
a number of months after she entered upon the next 
period, which is now to be described. 
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She afterward said of herself that a arkis seemed to 
come in her mental condition. All the complications 
and agitations reached such a tangle of difficulties 
that she felt powerless to cope with them and seemed 
to come to a standstill. She said that her conscience 
reasserted itself in a natural way and began to punish 
her for her wickedness by compelling her to do every- 
thing contrary to her wishes. There was now a real 
depth ‘of feeling, though morbid, that she deserved 
punishment, and her conscience seized upon every 
opportunity for inflicting mental pain: this she felt 
to be simple justice. At this point in the case ‘there 
is to be recognized an exacerbation common in the 
course of such maladies; but more than this, there was 
now initiated a state that more nearly resembled true 
melancholia—an essential disorder of the feelings. 
The gloom and despondency became more pronounced. 
She had to make herself disagreeable and hateful to 
the people she liked the best and respected the most, 
Just because they were sources of comfort to her. She 
said: “IT is as if all the wrong things I have ever 
desperately allowed myself to do and think about 
now stand around me as creditors of my conscience.” 
A denial of everything pleasant or desirable was 
thus commanded. She had to speak unkindly to her 
favorite nurse, for example, and then cried because 
she had been compelled to do what would make her 
appear ungrateful. 

A change now came about in regard to her relations 
to me. At first, as has been said, her revelations to me 
were satisfying, and she had little of the temptation 
to tell her story to others, which she formerly feared 
-she might be compelled to do. -Her sole source of 
comfort was in such conversations, but the need of 
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this grew apoi her, and at last it became impossible to 
give her time enough to satisfy her. The temptation 
to tell others returned with the worry about it, and in 
the end she yielded to it in some degree. It also came 
about that she felt the comfort she gained from my. 
visits should be forfeited as one of her punishments. 
_ This became the prime issue in her struggle with her 
avenging conscience. She fought it for months, avoid- 
ing meetings with me, “vowing” she would never 
tell me another word of her troubles, but just as often 
breaking her vows and talking freely whenever in my 
presence. Her sufferings increased because these 
things involved harm to C., and new penalties, and 
only grew from bad to worse. She began to say, “I 
must go from here to avoid this suffering ; there is no 
other way. The only hope I ever had has been here, 
but this I must abandon ; anything is better than the 
suffering I endure here. I must be deprived of my 
greatest blessing.” She felt that if she went away 
she must leave hope behind. And so the culmination 
of this phase of the mental phenomena was gradually 
reached. 

All this state of things was believed to be a passing 
phase of her malady, and she was urged to hope that. 
another remission would come. She could possess. 
herself of this while it was being told to her. A curi- 
ous thing came about at this time. Not only was the 
comfort of hopeful words intensified to her, but it was 
reinforced by telling her how foolish and absurd her 
mental performances were. But, true to the habit of 
growth of her morbid mentation, there was need of 
greater emphasis in the telling to give her equal 
comfort. At this time an interview usually ended by - 
her saying, ‘‘ Now, before you go, you know what I 
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want you.to tell me—tell me what you think of me. 
It helps me to hold on to the idea ; what you say seems 
' all real and true to me, but it goes when you go, and 
I am as helpless as before.” As the effect of this, the 
kinship of human minds had an illustration. My 
gentler characterizations became chidings and rebukes, 
and at Jast denunciations, which exhausted my polite _ 
vocabulary. It was curious to observe the calm content 
with which these objurgations were received, and a 
little startling to realize the personal comfort of such 
an unwonted outlet for sentiments that must be habit- 
' ually repressed. Thus it came to pass that this poor 
patient brought it upon herself to be the “ Vicarious 
object?” of stinging words which might have been more 
fitly spoken. | | 
But now-there came a climax in this pitiful history. 
Like a law of mental habit, the idea of vicarious 
atonement or substitution that had run all through 
all these phenomena from the first came into -play 
again. What was told her made her seek for hope 
though she could not have it. It occurred to her that 
she might substitute physical for mental suffering — 
some serious illness or great calamity—some personal 
injury that would stand in her mind asa lasting token 
of ample punishment ; then the demand for penalties 
would be satisfied, and her mind would be left free to 
enjoy in peace the common comforts of life. She 
invented a plan which bore some resemblance to her 
former suicidal scheme. On taking a morning walk 
outside the asylum, she procured a small pistol, and 
late in the evening, when her neighbor, whom she did 
not wish to disturb, was out of her room, she shot her- 
‘self in two places, the shoulder and the hip, making 
simply flesh wounds. She was perfectly calm about 
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it and explained that she tried to wound the joints, 
which she thought would cause permanently painful 
and crippling injuries. She protested that she care- 
fully avoided endangering her life; for she had virtu- 
ally pledged herself not to do that. The wounds were 
trifling and soon healed, her disappointment knew no 
bounds; the last hope was gone, as she felt; her 
mental depression rapidly deepened in a kind and 
degree unknown before; in death was her only relief ; 
she ‘regretted the lost opportunity when she had the 
pistol. There was now a condition like true melan- 
cholia; the suicidal impulse was pronounced, and 
honestly declared. 

She was of course closely watched. Her former 
state continued and grew worse; she punished her- 
self in every way—in regard to taking food, and in 
personal care, etc. She would stand in a fixed atti- 
tude unable to move foralong time. She contrived 
new ways of mental punishment—for example, 
another patient thought she had committed the un- 
pardonable sin, and M. assuming this to be the worst 
of all sins, imprecated upon herself the punishment, 
whatever it might’ be, due to that sin. This idea, ` 
however, was so intangible to her that it failed to 
become embodied in her system of thought. Even in 
her state of true melancholia there was yet something 
lacking of the profound feelings of depression and 
self-condemnation characteristic of that state. 

On a later occasion several attempts were made to 
hypnotize her—to try the effect of “therapeutic sug- 
gestion.” She did her best to aid in this, but was more 
amused than otherwise by her swift conclusion of its 
futility. She said it never could be done, the prinie ob- 
stacle being that she could ordinarily never go to sleep 
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without having first cleared, or exorcised, from her 
mind all the thoughts of evil consequences which had 
attached themselves to the events of the day and to 
which she felt that she might perhaps not have done 
full justice. The poor woman’s prayers even had been 
for years imprecatory. She had, at times, piously 
' prayed for help and strength, but the thought of pos- 
sible consolation from this source made such relief a 
subject of punitive deprivation ; moreover, her ‘dread- 
ful misuse of the privilege of addressing the Deity de- 
barred her from the proper use of it. Another of her 
peculiar: methods was in some respects not unlike the 
last. There were times when she could gain herself a 
respite for a.day by first binding herself over to do 
everything in the natural way for twenty-four hours 
and not to make any “vows.” She occasionally got a 
great deal of comfort. from this device, but at the end 
of the period she always had to review it and balance 
accounts in detail. At last, however, after her con- 
science “ had turned upon her,” there was an end to 
this expedient. 

This history, already a long one, must be ended 
here. In this, M.’s last and worst state, it finally 
` seemed best to try the effect of some change, which 
she earnestly desired, and she was. transferred to 
another asylum. She bore herself passively, but with 
an evident feeling of regret and as if she had indeed 
left hope behind. There was immediate improvement 
in manner, and in the course of a few months her con- 
dition became much more comfortable. The change 
-to new surroundings to which she felt indifferent was 
a great relief. Freed from the oppression of the ques- 
‘tionings as to talking with me, she remembered help- 
. fully my explanations, reasonings, and advice. A-year 
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later she was as well as I had ever seen her, appearing 
very well, intelligent, and ladylike to all who knew 
_her. The secret mental processes went on, however, 
and, though more submissive, she had little hope. She 
said her coming to meet me was opposed in her thoughts 
as formerly, but in her strong desire for the interview 
there was no hesitation in determining to have it in 
spite of all consequences. There were no preliminary 
vows, but she knew she would “have to pay for it 
afterward.” It was natural, vivacious, and most inter- 
esting in the abundant proof it gave of mental integ- 
rity. aside from the limited | derangement. At its close 
she begged me, in the old way, to assure her that it 
was right to have seen me. No definite information: 
as to her subsequent history has come to my knowledge. 
The details of this long story were corroborated in 
many ways by the agreement of their many repetitions 
when discussed from different points of approach. 
Like most persons under.the control of morbid ideation, 
she was in the habit.of saying to me, “ You would have 
a different opinion of these things if you could only 
. know more about them; they are so many and so 
complicated: that they cane be told.” Every new 
and often repeated analysis of the essential nature of 
her mental processes was readily understood and 
gladly accepted by her, only to be followed by some 
new phase of ideation, or memory of past trouble, 
which would stand more positively in her consciousness 
than the clear explanation of it all, which she con- 
_ stantly tried and failed to apply. | 
‘This history may be briefly summed up. The telling 
of the story.is meant.to show the natural and logical 
S growth of complicated phenomena from the central: 
morbid idea; they depended upon this as the limbs, 
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twigs and leaves hang upon a tree. However distinct 
and strange any newly revealed product of her system 
of thought might seem to be, its unity with the rest 
| clearly appeared upon analysis. The minor formulae 
of her mental operations were all more or less insistent 
or imperative, strictly according to the closeness of 
association of the ideas with the central and ruling one ; 
and corresponding also to the degree of fixation of such 
methods of mentation, by repetition, practice and habit. 
All these products of mental phenomena are explain- 
able upon the basis of normal psychical law: g 
The problem of this case was to discover the genesis, 
the growth and the fixation. of the central idea, which 
in this instance had the peculiarity of being unusually 
complicated. In the first place, there was probably 
no special hereditary influence in its origin ; the para- 
noiac element is excluded ; certainly the right to infer 
it must be questioned. If it be said to have been 
“ acquired ” because of the typhoid fever at the pub- : 
ertic period, etc., a neurasthenia must be admitted. 
But if acquired organic defect be admitted also—while 
inquiry is excited as to the consistency of this inference 
—it remains that the “ fixed idea ” was coffceived some 
years before, disappeared, and was revived and devel- 
oped when the supposable new factor of paranoiac | 
defect came in.* But not only was the conservative ` 





! There seems to be confusion and inconsistency in the meaning 
of terms used in the discussions of this subject. The terms psychosis 
and degenerative psychosis admirably characterize certain general 
notions of the mental states they represent, but as definitions there 
is danger of their use as cloaks for conjecture. Most writers hold 
that fixed ideas “almost always’’ have a neurasthenic basis; this 
rates them as psychoses and functional. But as ideational psychoses 
they lie in the foreground of primary systematized delusions typical 
. of the admitted degeneracies in ae Hence the temptation to` 

unify the view me a regard att the “imperative conceptions”’ as 
degenerative psychoses; under cover of this term they are brought 
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tendency to maintain intellectual integrity significant; 
so also was the absence of the characteristic habit 
of symbolism. Paranoiacs are prone to symbolism, 
whereby meanings are betokened by trivial things, 
and delusional ideas are quickly conceived—for ex- 
ample, the accidental placing of three apples in a 
row might be believed to represent the Holy Trinity. 
For this reason there was a negative importance in 
the limitation of the strong disposition to substitute 
persons and things the one for another. This did not 
bring out any innate tendency to symbolism, as was 
likely to have happened had it existed. There was 


into the category of paranoia. But this term distinctly introduces 
among the psychoses the new notion of chronic hereditary or 
acquired defect in the organism. Upon a foundation of heredity it 
is easy to conceive such organic defect; to invoke a like foundation 
as “acquired” through a simple concurring neurasthenia has the 
vagueness of assumption and conjecture. ese, therefore, have 
really no support, in the case of fixed ideas, except the fact of the 
ideational origin of the latter and their kinship to paranoiac delusions. 
But the clinical fact remiains that their milder forms, at least, are 
commonly incident to healthy minds; often independent of neuras- 
thenia, they make no trouble, and fail of recognition because they 
are so little out of harmony with concurrent conditions. Starting 
with these mild forms, may they not be purely functional, even 
along with neurasthenia, for some degrees in the scale towards their 
culmination in the admitted degeneracies? The recognition of two 
general degrees of fixed ideas (answering to psychoses and degen- 
erative psychoses, between which differentiation is as impossible as 
to mark the changes from youth to old age) is not out of analogy 
with the same division that is claimed as necessary in describing 
delusions. Cf. pp. 227-8. 

The Journal of Mental Science for January, 1888, received just as 
this article is going to press, contains the conclusions, p. 582, of 
Professor Kovalewsky in an interesting article on Molise du Doute. 
Her izes several degrees, and conditions of origin, of these affec- - 
tions.. But he starts with neurasthenia,as the common soil from 
which they s ring, belonging to the group of degenerative psychoses 
including pathophobia and the other forms of these ideational dis- 
Orders; and neurasthenia itself is regarded as rarely* acquired or 
other than purely hereditary in relation to these cases. This fails to 
recognize the larger background in the normal field of intellection, 
where the accidental and i ar codrdinations of idea and feeling, 
indulged, or otherwise fixed by habit, are the germs and often 
growths which are not degenerative but spring up more readily in 
soils of purely acquired neurasthenia, or of hereditary degeneracies. 


—— 
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“fixed ideas.” Here next was the basis of the habi- 
tual negations of thought and conduct—the doing off- 
set by. undoing, the balancing or cancelling of one 
thought or act by another thought or act—the substi- 
tution of one thing for another. From the root-idea 
that an act was not right came its larger growth and 
its offshoots, intensifying the impression of the primary 
idea upon the organism. This was further intensified 
by the feeling of fear normally attending the idea of 
harm, the impression of the whole being deepened by 
habit; its hold upon the soil being strengthened by 
its growth. f | 

At the beginning, before the age of twelve, the seed 
of the malady was planted. Its growth was arrested 
and she appeared to be well till three years later. It 


might not have appeared again had it not been favored 


by physical debility. A new growth began; she 
repeated her acts to make them right. She was 
relatively backward in her studies, and had a natural 
desire to excel her companions, which she did. Her 
love of admiration and attention was perfectly natural, 
as was her feeling of rivalry towards C., whose 


- unusual loveliness of character and person was more 


attractive than her own superiority of intellect. Such 
was Madame de Staél’s life-long envy of beautiful 
women. Such thoughts and feelings are common 
enough among the young; it was natural enough that 
her sensitive conscience should réproach her. Thus, 
with the mental habit already formed there was set 
up a self-inquisition as to her feeling toward her 
friend, whom she was afraid of hating, as she. soon 
morbidly accused herself of actually doing. It was 
but a step then to the thought of harmful things that 
might happen to ber- friend, and but another to self- 
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condemnation for thinking of them, as making her 
equally guilty as if wishing them to happen. Of 
course there was exaggeration of feeling in this, but 
so far in its development there was not, necessarily, 
anything that might not be common to many consci- 
entious young people. This idea of harm attending 
her acts, and the accompanying feeling of fear, readily 
became a concrete idea of harm to C., and to this was 
added the conception of her remorse as a consequence 
of harm to C., as if she had wished it. This of course 
strengthened her specific fear of harm to C., and rein- 
forced the general idea of harm, and therefore the 


impulse to repeat her acts. Ultimately the question ` 


of harm to C. attended all her acts. This established 
the central idea and mental habit out of which came 
all its after-growth. From this point the evolution of. 
the mental phenomena was plain enough, as given 
in the details of its history. The need of repeating 
acts and “ vows” many times—often a definite number 
—for the sake of emphasis, was a manifestation which 
characterizes what is called the “ counting” variety 
of cases of fixed ideas. This did not become a promi- 
nent feature. of this case because it was left behind by 
larger complications. The substitution process was 
most curious and constant, but it was only an out- 
growth of the primary fact in these cases of doubting, 
balancing and offsetting one thing against another in 
an endless series of negations. This process was also — 
one of the remarkable devices for circumventing the 
dominating idea, as if the characteristic paralysis of 
the will was limited in respect to that, and the fixed 
idea stood as an irresistible intruder in her conscious- 
-ness, while otherwise the will and the intellect were 
free to evade its control. The murder-acts were simply 


t 
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dramatic as far as homicidal impulse was concerned. 
They were extreme examples of what is common 
in such ‘cases, particularly in the ‘‘metaphysical ” 
variety,—an idea at first repulsive worries by its in- 
sistence, becomes involved in a process of negations, 
and at last reasons itself into dominance. Such tran- 
sitions from one extreme to another of thought and 
feeling are but exaggerated examples of the law whose 
order we follow when | 
“We first endure, then pity, then embrace.” 


The kindred nature of the great variety of these 
affections is well indicated by the broad designation 
of “insistent ideas,” as was suggested in the intro- 
duction to this article. These aberrations from the 
normal of well-balanced ideation and feeling, being - . 
once initiated, may develop graver forms in cases of 
the more positively degenerative type, because of para- 
noiac heredity or acquired defect,—in other words, . 
when there is hereditary or acquired nervous and 
mental instability ; and such cases may more or less 
quickly develop primary delusional insanity. The com- 
~ monness of these affections in their milder forms as 
simply insistent ideas, and their outgrowth from the 
ordinary and natural operations of the mind, is a 
matter of great interest. The commonest supersti- 
tions, and idiosyncrasies of formulations of ideas and 

feelings, which control conduct and enforce habitudes, 
` are of this order in their slight departures from sound 
reasoning. There may be many degrees of these 
affections before they are recognized as positive dis- 
orders. This view of their common origin can best be 
illustrated by a series of cases in which the early 
phenomena are more nearly within the range of.’ 
observation. But even the history of this case is not 
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inconsistent with this view; nor is it so, as against 
that of their origin being usually constitutional. For 
the same reasons it is hardly necessary to search the 
mysteries of “the inconscient’’ for the genesis of 
phenomena which admit a simpler explanation. Many 

of these affections are to be easily understood as simply 
accidents or idiosyncrasies of ideation, arising from an 
incongruous association of ideas, happening according 
to the common law of contiguity, and becoming fixed 
in proportion to the intensity of the impressions and 
by the laws of habit. This may happen in a healthy 
` brain, by mental shock, or by a slower process. ' This 
case is an example of the operation of these laws in a 
` plastic organism, with the qualities of a sensitive con- 
 scientiousness and fertility of thought, favoring the 
particular idiosyncrasy. .The morbid premise of the 
fixed idea being once established, it had its own logical 
sequences. The collateral ideation was normal enough 
and continued so for many years. There was normal 
sensibility and feeling except in relation to the fixed ` 
ideas and their complications. The will was domi- 
_ hated only in respect to these, and otherwise free and 
efficient. l 

The origin of these affections is distinctly ideational, 

but they well illustrate the inseparable nature of 
thought and feeling, especially when their genesis is 
favored. by disordered states of feeling. The laws of 
habit play a most important part in the fixation of such ` 
ideas, and much is here to be learned of the nature of 
the great influence of habit in all forms of insanity. 
These affections, through the possibility of their com- 
parative isolation, permit the study of the formation of 
delusions. Again, the réle of the attention is a leading 
one in these mental phenomena; the attention is com-. 
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manded in proportion to the insistence of the ideas. 
In extreme cases of this kind of limitation of the at-. 
tention there is, side by side with it, more or less 
activity of consciousness. But it is in this direction 
that these mental states merge with those described 
as characteristic of the hypnotic state in its varying 
degrees of unconsciousness, and of the “‘ limited atten- 
tion ” peculiar to that state. That condition character- 
ized by Professor Stanley Hall’s phrase, ‘tonic cramp 
of the attention,” is most strikingly shown in these 
affections. The law of suggestion of ideas is active, 
and even by auto-suggestion the mental attitudes are 
induced so analogous to physical “cramp.” Also the 
- relation of these attitudes to physical reactions is 
striking. ‘‘ A diffusive action in thè nervous system 
accompanies all emotion’’; for example, a common 
sequence is fixed idea, fear, pallor, and heart disturb- 
ance, etc. It seems in many cases as if the “path” 
between the ideation and the sympathetic nerve 
became so open and direct that there is the changed 
sequence of fixed idea, heart-quake, and last the con- 
scious fear. At all events this last is swiftly over- 
taken by the automatic organic attitude of fear; and 
this quick reflex from the idea undoubtedly increases 
the fear. The man is frightened by his own trem- 
bling ; he is “ a coward upon instinct.” This amounts 
to mental suggestion from the physical field, just as 
when the hypnotized are put into bodily attitudes that 
suggest hallucinations. Again, the alliance of these 
mental states with some forms of ‘‘hysteria’’ is un- 
doubted, and explanatory of it. The medico-legal 
importance of these conditions occupies a wide field; 
this very case presents interesting features in this, 
regard. | 
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BY JOSEPH JASTROW, PH. D. 


Probably no result of experimental psychology has 
been cited as frequently and with as much confidence 
in its truth and importance as the psycho-physic law. 
By some it has been regarded as worthy of ranking 
with the law of ‘gravitation, while others refuse to 
recognize it at all. A clear statement of what the 
law means is rarely found ; sometimes the term refers 
to the results of Weber’s experiments, and again it 
refers to Fechner’s deductions concerning the relation 
of stimulus to sensation. But these two are in a sense 
° totally distinct, and should be kept so. The psycho- 
physic methods are applicable only to such experi- 
ments as can be utilized for establishing Weber’s law. 
And this paper is to be devoted to a rigorous logical 
criticism of the methods and interpretation of such 
psycho-physic experiments. Its object is a practical 
one: to clear the way for a more rational system of 
psycho-physics by directing future experimentation 
into that path in which it is most promising of results, 
and thus preventing the employment of the many 
uncritical and unanalyzed processes now current. - 

“Where the falsity of one point is so closely connected 
- with the falsity of many another, it is difficult to know 
where to begin and how to proceed. The full appre- ° 
ciation of one point requires a knowledge of the con- 
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‘siderations that follow; hence the order of exposition 
will have to follow convenience rather than logical- 
sequence. ` | | ` 


THe THREE PsycHo-prysic METHODS. 


And first let us state briefly what the three usually 
recognized psycho-physic methods are:' ` 

I. The Method of the Just Observable Difference.— 
This is the method that Weber followed in his cele- 
brated experiments, and has, I believe, done much to ` 
introduce radical misconceptions into psycho-physics. 
This method consists in applying a certain stimulus 
to the sensitive surface of the subject, and then finding 
the least greater or the least smaller stimulus which 
can just be recognized as different; one either adds 
small increments to the initial stimulus until the 
stimulus thus formed is felt to be greater, or lessens 
the intensity of the initial stimulus until the diminution. 
is clearly noticed, and notes in either case the ratio of 
the alteration to the original stimulus. It is con- 
sidered best to employ both these processes, and regard 
the mean of the two results thus obtained as the true 
just observable difference. The ratio of the difference 
between the initial and the altered stimulus to the 
initial stimulus, or better, to half the sum of the two, ` 
measures the differential sensibility. The smaller this 
ratio the finer the sensibility is said to be. 

Il. The Method of Right and Wrong Cases.—One 
here chooses two slightly different stimuli and pre- 
sents them to the sensitive surface of the subject, 
requiring him to judge whether the first stimulus is 


1 Other proposed psycho-physic methods, and especially that of 
the “mean gradations”’ (onttlor 6 Abstuyungen), deserve a separate 
treatment; this I hope to furnish on another occasion. 
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greater or less than the second, and records the number 
` of cases in which the decision is right and the number 
in which it is wrong. The ratio of right answers to 
the total number of answers measures the ames 
and varies in a direct sense with it.) 

Ill. The Method of the Average Error (or as I prefer 
to call it, of the Probable Error).—In this method a 
stimulus is presented, and the subject is required to 
adjust a second stimulus so as to be equal to the first. 
The average deviation of the several adjustments from 
their mean (or better, the probable error of the adjust- 
ments) directly measures the sensibility. - 


CRITIQUĘ or METHOD I. 


Applying the method of the just observable differ- 
ence to pressure sensations, Weber was led to formulate 
his well known law. In this he announced that if 
you apply a certain weight to the skin and find the 
least greater (or least smaller) weight which can be 
recognized as different, and then take an entirely 
different weight and repeat the process, the ratio of the 
first to the second of each pair of weights used in any 
such experiment will be the same ; that is, the ratio of 
the just observable difference to the initial weight is a 
constant. This process simply compares the recogni- 
‘tion of a difference in one part of the psychic scale with 
that in another; it says nothing and cannot be made 
to say anything about the ratio of stimulus and sensa- 
tion. Itis not a psycho-physic, one a Pay oo nye 
law. So much is plain. 

But the experiment of Weber is in every way vague 
and inexact. To begin with, the bare statement that. 


1This is the usual form of the method. Variations in this pro- 
ceeding will appear later. 
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one pressure is “just distinguishable” from another 
is altogether indefinite. This expression may have as 


many as four practically distinct meanings. It may- 


refer (1) to two pressures sufficiently different to enable 
the subject sometimes to tell which is which ; or (2) to 
differences that will always be correctly recognized ; 
or (3) such as will only accidentally fail to be recog- 
nized; or finally (4) it may refer to differences which 
will be correctly judged any characteristic proportion 


~ 


of times between these extremes. Now the just observ- ` 


able difference will evidently be a totally different 
thing according to which of these interpretations is 
chosen. The first interpretation has rarely if ever been 
used, because in practice any difference that is likely 
to occur, however minute, will be sometimes correctly 
appreciated, and will sometimes arouse a confidence in 
the recognition of it sufficient to hazard an answer 
= upon; yet it has quite as much in its favor as any other 
interpretation, and leads to equally definite concep- 
tions. The second is the method usually chosen, but is 
almost sure to degenerate into the third. Under the 
fourth head any. difference of stimuli correctly appre- 
. ciated any given ratio of times may be used; the 
simplest is thatin which in half the trials the difference 
is correctly judged, and this interpretation has found 
favor with some workers. 

A very brief consideration of the psychological pro- 
cesses involved in such judgments is sufficient to show 
that in practice none of the four interpretations is useful 


or valid. The answer which the subject gives may be of © 


two kinds: (a) if he is asked to mention when he feels 
disposed to regard the sensations caused by the two 
‘stimuli as different (and probably, too, noting the direc- 
tion of this difference), his answer depends mainly, if 
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not entirely, on the minimum amount, of confidence 
upon which he finds himself disposed to make a judg- 
ment; (b) if he is asked to decide which he judges to 
be the more and which the less intense stimulus—in 
other words, if the correctness of the answer (made on 
_ the basis of a certain stimulus) is the deciding point: 
and not the disposition to answer, then we are simply 
using the method of the right and wrong cases in a 
rather loose form. As a matter of fact, the just 
observable difference method pure and simple has 
seldom if ever been used ; the correctness of the answer 
is always to some extent taken into account and in 
this form the method loses all ratson d’être. 

Again, if we take Fechner’s definition of the feat 
observable difference as that difference which will 
always be correctly appreciated but which cannot be 
lessened without forfeiting this distinction, we are 
simply making a special method of that instance of 
the method of right and wrong cases where (in a 
limited number of trials) the number of right answers 
equals the total number of answers. As already 
“noticed, an error here and there is usually considered 
allowable ; but if afew, why not more? Is there any- 
thing but the arbitrary preference of the experimenter 
upon which to base a decision ? A more radical objec- 
tion, however, remains to be noticed. Theoretically a 
difference of stimuli great enough to ensure a total 
` avoidance of error must be infinite. With a certain 
ratio of. stimuli „one may as a matter of fact find no 
errors, but there is no (theoretical) assurance that if 
the experiments were sufficiently continued an error 
would not occur. This point is too obvious to need 
further illustration. We have seen that in its pure 
form the method of the just observable difference 
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simply measures the confidence, the disposition 
towards answering, and only with whatever accuracy _ 
the confidence can be experimentally proved to be a 
measure of the sensibility, has it value in determining ` 
the latter. In the form in which the method is gen- 
erally used it is simply a loose and inaccurate applica- 
tion of the method of right and wrong cases. ` The 
method may ‘be of service in determining roughly 
within what limits it is advisable to experiment, and 
' has other obvious (practical) uses. 

‘If the mischief to which this spurious method has 
given rise were confined to the charges already brought 
against it, the case, though serious enough, would not 
be as serious as it really is. In addition the method 
has given rise to radically wrong conceptions, chief 
amongst which is the conception of the threshold 


(Unterschiedsschwelle). This conception grew directly 


out of the method of the just observable difference ; in 
fact this difference has by some been taken to be the ` 
differential threshold. What is more usually denoted 
by the threshold is the smallest difference that can be 
perceived. It is the threshold of consciousness. The 
moment we define this term accurately its unscientific 
character becomes apparent. The threshold is de- 
scribed as a point not exactly constant, but nearly so ; 
above it all differences can be felt, below it all differ- 
‘ences vanish into the unconscious. No matter whether 
little or much below this point, they are all utterly lost ; ` 
it is idle to say, as Fechner at times does, that they 
differ in the amount of additional stimulation neces- 
sary to bring them up into consciousness, unless you 
mean that the series below the so-called threshold is 
“an exact continuation of the series above it—and if you 
do mean this, then the threshold loses all its distin- 


$ 
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guishing peculiarities and ceases to exist. Either 
there is a threshold—be it a point or a more or less 
variable line—below which is homogeneous uncon- 
sciousness ; or from the region in which the sensed 
difference has its maximum of clearness down to the 
point where it utterly vanishes because the difference 
between the stimuli vanishes, there is a continuous 
series of intermediate degrees of clearness, and there 
is no point on the curve with characteristics peculiar 
to itself, no threshold in any true sense. 

- But it will be well to postpone further consideration 
of this point until the nature of the method of right 
and wrong cases has been delineated, merely calling 
attention to the fact that, as Fechner and others 
admitted or even vaunted, the method of the just 
observable difference is the only one that is closely or 
at all connected with the threshold theory, and natu- 
rally the two may be discarded together. Sensation 
and stimulation each forms a continuum, and it leads 
to hopeless confusion to apply discrete conceptions. to 
them. 


CRITIQUE OF ‘Mernop IL. 


The method of right and wrong cases is a device by 
which the sensibility can be determined while the 
judgment has but the simple problem of greater or less, 
of yes or no, to deal with. The factors of which this 
method makes use are the two stimuli of which the 
larger bears to the smaller a certain ratio to be known 

~as 1-+2; and the ratio of wrong answers to the total 
number of answers to be known as n. While the ratio 
1+2 may have any value whatsoever, it actually does 
not differ much from unity, because only by the employ- 
ment of such ratios can a number of right and wrong 
cases be readily collected. The all-important law, 
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justified by theory as well.as by practice, announces 
that ceterts paribus as you diminish the difference 
between the two stimuli the number of wrong answers 
will increase, and as you increase the difference be- 
tween the stimuli the number of wrong answers will 
diminish. In other words, as 1 -++ z increases n dimin- 
ishes, and as 1-++ z diminishes n increases. This law, ° 
that the number of wrong answers and the difference 
between the stimuli vary in opposite senses (the nature 
of this variation is not now in question), I regard as a 
if not the fundamental proposition of psycho-physics. 
(There are some conditions as to the nature of the ex- 
periments which must be complied with before the law 
will be found good; these will be assumed for the 
present and discussed later on.) | 
The all-important point is to decide how this “in- 
verse law” is to be interpreted. In the first place, 
having found it true when the two stimuli differ by a 
quantity x, we expect to find (and will find) it true 
when they differ by ix. As, however, the judgments of 
the subject are under the influence of the many slight . 
variations of condition that always influence psycho- 
logical processes, it is possible that in a particular 
instance (especially when «x or the total number of 
trials is small) the difference in the number of wrong 
answers will fail to appear. But if the number of 
experiments be increased, and be increased the more 
the smaller the value of z, this differerice will appear. 
It must be remembered, however, that it may be 
impracticable to collect sufficient observations to bring 
out the more minute differences. But we have aright 
to infer that under proper conditions they would 
appear. If I find that as I successively experiment 
with stimuli that are related as 1 to1-+2 and then 
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with stimuli related as 1 to 1+ 4a, and then as 1 to 
1+ š and as 1+tol+4z, the ratio of wrong answers, 
n, successively increases from one. to the other, it 
certainly is in the highest degree improbable that the 
law does not hold with intermediate fractions of z. 
In other words, we infer that it can be expressed by a 
continuous curve; and that we must theoretically 
regard the probable ratio of wrong answers with two 
stimuli differing by the ratio zg as smaller than the 
ratio of wrong. answers with two stimuli differing by. 
any fraction of the ratio x (1) in general, no matter 
what the value of x is, and (2) in particular, no matter 
how near zero that fraction of z is. Any one adtnitting 
these propositions (and it is not clear on what grounds 
they can be questioned) must logically endorse the . 
psycho-physic reform which I am about to advocate ; 
and I cannot but think that if psycho-physics had 
been built with a due consideration of these propo- 
sitions, that science would have been a different and a 
sounder one. As a matter of fact all, even those least 
in sympathy with the point of view here taken, admit 
the law (1) in general when the value of z is confined 
within certain limits, and (2) in particular when the 
value of x does not too closely approach zero. Of 
course they have not stated their position in this 
obviously incorrect way ; but if asked to state it they 
could not, as I understand it, state.it in any other 
way. To show how totally without justification such 
a position is, itis sufficient to state that the choice of 
what values of x shall be admitted and what excluded, 
as well as of what limit is to be set to the lowest value 
of x, is and must be to a large extent an arbitrary one. 
We can now return to the discussion of the theory. 
of the threshold. What from the point of view of the 
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method of right and wrong; cases does the current con- 
-~ ception of a threshold demand? Nothing less than 
. the position just now refuted. It has been proved that 
the ratio of wrong answers increases as the difference 
between the stimuli decreases; but the “threshold 
theory?” claims that this law fails to hold after this 
difference has been diminished below a certain ratio. . 
It actually says that you will oftener err in judging 
between weights of 30 and 32 ounces than in judging 
between weights of 30 and 34 ounces; oftener in 
judging between 30 and 31 ounces than between 30 
and 32 ounces; but (supposing the so-called threshold 
to be +) that you will not err oftener in judging 
between 30 and 30.5 ounces, or between 30 and 30.1 
ounces, than in judging between 80 and 31 ounces. 
Or, from a psychological point of view, it must pro- 
pound the strange proposition that while under 
favorable conditions you will be enabled to appreciate 
the difference between 30 and 31 ounces, the conditions 
will never be sufficiently favorable to enable you to . 
appreciate the difference between 30 and 30.5 ounces. - 
Although the conception of the threshold is made 
highly improbable, and even irrational, by the con- 
sequences to which it inevitably. leads, it is not neces- 
sary to be satisfied with a theoretical refutation. One 
can experiment with several differences all well below 
the limit assigned as the differential threshold, and 
actually find out whether or not the ratio of errors 
with the smaller of any two of these “ sub-minimal”’ 
differences will be greater than that with the larger. 
Mr. C.8. Peirce and the writer undertook such a series 
of experiments (v. Memoirs of the National Academy, 
. Vol. TID, and found most conclusively that the law 
that the ratio of errors varies in an inverse sense with 
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the difference of the weights to be distinguished holds 
good as far as it is practicable to test it, and presump- 
tively holds good throughout. It certainly holds good 
far below the limit assigned as the differential thresh- 
old for pressure, and if experiments could be sufficiently 
accumulated would be found good for still smaller 
differences. I do not forget that it would require an 
almost infinite series of experiments to make the most 
minute differences appear ; just as at the other end of 
' the scale one would “never” err.in judging between 
1 ounce and 12 ounces, and “never” in judging be- 
tween 1 ounce and 13 ounces; yet it leads to more 
. correct and practically useful conceptions to assert 
that an error is more probable in the former case than 
in the latter. This train of argument will be perfectly 
familiar to mathematically minded persons. (For a 
further discussion of the threshold v. Appendix A.) 
Weare now prepared to consider with more thorough- 
ness the nature of the method of right and wrong 
cases. While, as the name of the method implies, 
the experiment is to be so arranged that the subject is 
to have the choice of two, and no more than two, 
answers, one of which shall be right and the other 
wrong, only a small number of experimenters have 
followed this rule. The violations of it have been of 
two kinds: first, in allowing the subject three answers 
(by using three kinds of pairs of stimuli, viz., having 
the first stimulus greater than the second; having it 
equal, or having it less) ; second, in allowing the subject 
the privilege of answering in one of these ways, or of 
saying that he is “doubtful.” The objections to the 
. first of these proceedings are evident and conclusive. 


As will be presently seen, one of the conditions on which, 


the validity of the method of right and wrong. cases 
depends is that the number of answers correct by the 


_ 
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action of chance shall be known ; and the possibility of 
' three answers introduces an awkward and useless con- 
fusion into the calculation of these chances, and requires 
a much larger number of experiments to ensure equally 
reliable results. For in each case the answer given by 
the subject may be (1) correct, (2) singly wrong, and (3) 
doubly wrong; e. g. if the first stimulus is really more 
intense than the second the subject may call it greater 
and his answer be correct, may call it equal and his. 
‘answer be singly wrong, or may call it less and his 
‘answer be doubly wrong. The calculation of the 
chances of a correct, a singly wrong, and a doubly 
wrong answer by mere guesswork is certainly a very 
delicate one, especially when you consider that when 
the stimuli are really equal a doubly wrong answer 
is impossible and there are two ways of having a 
singly wrong answer. Again, with fine differences it 
will be difficult to keep the three-kinds of sensations in 
mind, and slight lapses of the attention in such cases 
would favor the judgment that the stimuli are really 
equal. But objections to this proceeding could .be 
indefinitely multiplied, and one very curious, one is 
given further on. Suffice it to say that it has no point 
whatever in its favor, and is really antagonistic to the 
spirit of the method upon which it foists itself. The 
method of right and wrong cases is a justifiable and a 
good one for measuring sensibility ; the method “of 
right, wrong, or equal cases” is certainly a different 
one and has no justification. | 
The objection to allowing doubtful answers is also 
apparent. If you do allow them, what are you to do with 


1A very serious objection is that it will be difficult, if not impos- 
- sible, to take adequate account of the difference in sensibility for an 
increase and a decrease of sensation, which, it will be shown later, 

. itis necessary to do. š 
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them? Neglect them? Then when your vis very small 
you will have to throw out most of your experiments, 
and will in fact be recording only the best ones ; while 
the very condition that makes the method of right and 
wrong cases a valid one is that all errors be recorded. 
Errors are due to slight lapses of the attention and all 
the other fluctuations to which the judgment is sub- 
ject; to allow doubtful answers is to rule out all cases 
in which the judgment is in a somewhat worse than 
its average condition, and thus to vitiate the real aver- 
age. Itwould be quite as justifiable (in fact, if you do 
the one you ought to do the other) to rule out all cases in 
which the subject feels unusually certain of the correct- 
` ness of his answer. But may we not, as Fechner’ and 
many others did, count half of the doubtful answers 
right and half wrong? Certainly not. (1) Because 
all judgments must be recorded as given; (2) because 
that would givea fictitious appearance of having made 
more observations than you really have, and when z 
is small (and the number of doubtful answers large) 
would seriously influence the meaning of the result ; 
(3) because, while it is true that the chance of any 
answer in general being correct is one half, it is not at 
all likely that the chance of this particular kind of an 
_ answer being correct is as much as one half. Other 
more practical objections to the process are that it 
encourages fatigue and diminishes the regularity and 
simplicity of the judging process. In fact the only 
point in favor of this proceeding is that this doubt- 
fulness isa real and valuable symptom ; but a truer and 


1Fechner used this method at first but ‘gave it up later., It is to 
‘be noted that if you allow ‘ “equal” answers you certainly and 
especialy cannot count the doubtful answers half wrong and half - 
right, because in that case the chance of a Tight or wrong answer 
is not one half, 
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better mode of taking this into account is described 
under the term “confidence” in Appendix B. 

We are now able to define the method of right and 
wrong cases, and having done so, may pass on to its 
theoretical justification. The method may be formu- 
lated thus: Having chosen two stimuli of which the 
one bears to the other the ratio’ (1+), apply them to 
the sensitive surface of the subject, requiring him to 
decide in each instance whether the first stimulus is 
greater or less than the second (one of these answers 
being right and the other wrong, so that by: mere 
guesswork he will answer correctly in one half the 
cases), and record the ratio (n) of wrong answers to the 
total number of answers. 

Asalready stated, the errors may be regarded asdue to 
lapses of the attention, slight fatigues, and all the other 
numerous psychological fluctuations that go to make us 
now better and now worse judging agencies than our 
average selves. ‚These influences may be said tohave the 
effect of loading the smaller stimulus (or lightening the 
larger) so as to come up to (and, strictly speaking, just 
overtop) the greater stimulus. As long as (1+ z) 
remains constant, the “ amount of work ” which these 
accidental fluctuations must perform in thus loading 
the smaller stimulus sufficiently to cause an error 
remains constant, and is really x; hence, as 1+¢a2 
diminishes this work diminishes, and as (i- z) in- 
creases if increases. These fluctuations, it is under- 
stood, are of such a nature as to be as frequently and 
to the same degree in favor of our judging powers as 
antagonistic to them; and the probability of their 
accumulating sufficiently in one direction to cause an 


1.-+2) and not v is chosen to show that the ratio of the larger to 
the smaller stimulus is designated ; this choice is made on grounds 
of convenience only. - N : 
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error when tbe first stimulus bears to the second the 
ratio (1 + z) is less than the probability of ‘their doing 
so when the ratio of the two stimuli is less than (1 + z), 
and is greater than when that ratio is greater than 
(1+ x)—2. e., with a smaller (1 + z) errors are more 
probable and hence will occur more frequently than 
with a larger (1+). And thelaw that regulates 
the probabilities of the deviations by various degrees 
from the average (i. e., the frequency of error with 
various stimulation ratios (1 + x) ) is the law expressed 
by the “probability curve,’’ which pictures the effect 
. of a very large (strictly infinite) number of small 
causes no one of which has of itself any decided influ- 
ence. And here we have touched bottom. This law 
forms the basis of the method of right and wrong cases, 
and enables us to predict what ratio of errors will occur 
with any value of (1 + x) when we have experimentally 
determined in a given case this ratio, n, for a given 
value of (1 + x). The formula for doing this, together 
with illustrations of its application, is given in Appen- 
dixC. - 

As the object of any psycho-physic method is to 
measure the sensibility, it remains to show how this is 
to be done, and thus to supply the want which the 
just observable difference was intended to meet: 
namely, to afford a ready method of comparing the 
variation of sensibility in different individuals, at 
different times, with different modes of judging, in 


! The paper by Mr. C. 8. Peirce and the writer, above referred to, 
illustrates the close correspondence between theory and practice in 
this respect. ‘The only difficulty in showing this arises from the 
fact that the probable error is constantly decreasing (due to practice 
and so on), and one must therefore divide the results into groups 
within which the probable error is presumptively tolerably constant. 
This consideration must also be taken into account in calculating an" 
n for a certain 1-}-2, on the basis of several ms obtained with 
several (1-}-2)’s. l 
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different senses, and so on. The frequency of error 
with each value of the ratio (1+ 2) is expressed by a 
continuous curve when (1+ <) changes gradually ; 
_ there is no characteristic point on the curve evidently 
. appropriate for the standard of sensibility, hence the © 
‘choice of such a point must be made on grounds of 
convenience and simplicity. The standard of sensi- 
bility that I now propose is that ratio of the two 
stimuli (or rather that ratio less one) with which 
one half of the answers being correct by chance, 
one half of the remaining one half of the answers 
will also be correct—z. e., when one error occurs in 
every four answers. The reason of this choice is that 
this ratio measures the probable error, or that error 
which is as likely to be exceeded as to be fallen short 
of. This will be fully explained in considering the 
method of the average error, and it will there be shown 
that this standard of sensibility forms the easiest 
possible transition between the method of right and 
wrong cases and that of the average error; which, I take 
it, is an essential requisite of a standard of sensibility. 
Of course it is not necessary that this value be experi- 
mentally found ; it is to be calculated by the formula 
given in Appendix C, from any ascertained ratio of 
error with any ratio of stimuli. If several such data 
are at one’s disposal it is to be calculated from each, 
and the mean drawn or treated in what is recognized 
as the fairest manner. 

Having thus obtained a sandan of E sensibility, it 
only remains to illustrate its application and to men- 
tion some practical conditions which this method 
makes advisable. I wil call that ratio of excitation 
.with which errors occur once in four times the 
“standard ratio.” If, for example, I find as the 
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result of 1000 experiments with two weights 200 and 
210 grams, that 250 of the answers ‘are wrong (or 
` calculate from an equivalent set of experiments that 
at this ratio of stimuli that proportion of answers 
would be wrong), then the sensibility of the pressure 
sense in this case is 2. (The stimuli being 200 and 
210, 1t-a=—#i=147..c0—,7,). If in a following 
series of experiments I find 250 mistakes when the 
stimulation values are only 200 and 208, then the sensi- 
bility has improved from Z to 7; ; and thus the sensi- 
bility is said to be twice as fine (not when half the 
ratio of errors are made, but) when the ratio of stimuli 
necessary to produce the same ratio of errors is halved. 
If in a given case I find that A makes fewer errors than 
B, I have only to calculate the standard ratio for each 
in order to quantitatively ascertain the ratio of their 
sensibilities, which are inversely proportional to their 
standard ratios. And finally, I can compare different 
senses on the generally admitted supposition that their 
sensibilities are to be measured by the ratio of the 
stimuli (apart from their absolute value) leading to 
equal ratios of error. This comparison would lose 
much of its significance and validity in case Weber’s 
law does not hold ; for then no such method of com- 
paring entirely different senses would exist, inasmuch 
as the absolute value,of the stimulus would then be 
important and there is no connection between an 
ounce and an inch. If Weber’s law is true within 
limits, the comparison holds only within those limits. 
If the plan of experimentation thus far sketched 
were followed there would be little room for serious 
error, and the experiments of various observers would 
=- be generally comparable. I will, however, add some 
suggestions and precautions, all of which have proved 
themselves highly advisable, if not essential. 
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(a). It should be stated what knowledge the subject 
has of the conditions and purposes of the experiment, 
and the subject should know all the conditions except 
such as will lead to the use of indications towards 
forming a judgment other than those furnished by the 
sensation itself. If he is in doubt as to the several, 
changes that can possibly occur he will infer them for 
himself, and will yield to that uncontrollable psycho- 
logical guessing of what is coming. This mischievous 
tendency plays havoc with the expectation and throws 
the attention off the track. When the confidence is 
low the tendency to prefer one kind of answer is apt to 
- occur, and would be avoided if the subject knew that 
this tendency had no basis in fact. It is especially 
necessary for the subject to know. that in each case 
the one stimulus is greater or less than the other (and 
never equal to it), and that either is as liable to come 
first as last. u | 

(b). The greater sensibility for an increase than for 
a decrease of sensation must be taken into account. 
This simply means that as a matter of fact one is more 
apt to perceive a change from 20 ounces to 21 ounces 
‘than a change from 21 ounces to 20 ounces, and there- 
‘fore the two experiments should not be placed on a 
par. This caution is quite usually observed ; but what 
seems to me the easiest method of avoiding the diffi- 
culty is used, as far as I know, only in the experiments 
on “Small 'Differences of Sensation ” above referred 
to. It consists in having one of each kind of change 
in each experiment. For example, in the above case 
the order of the weights would be (1) 20, 21, 20, or (2) 
21, 20, 21, the subject being required to decide whether 
.the middle stimulus was greater or less than the first 
and third stimulus. The mean of two sets in one 


A ORTITQUE OF PSYOHO-PHYSIO METHODS. 289 


of which only “inereases” amd in the other only 
“ decreases ” are used is very good, but multiplies the 
number of experiments without in general yielding 
any compensating advantages. Cases may arise, 
however, in which the first mentioned process is 
inapplicable; but these are rare, and in general the 
“€ double process ” is advisable. It gives two chances 
of judging and makes the conditions highly favorable. 
It should be distinctly stated which method is used. 
In either method one half the answers will be right by 
the action of chance. 

(c). It is highly advisable to have as many of one 
kind of change as of the other, 7. e., as many “‘de- 
creases ” followed by “increases ” as vice versa, or, if 
the other method is used, as many “decreases” as 
‘ increases.” This is generally conceded; and the 
only point worthy of mention is that one can avoid the 
subject’s taking any unfair advantage'of this fact by 
having a large number of experiments in one set. If 
that is impracticable, divide a large set composed of 
an equal number of each kind of change by a chance 
arrangement into smaller groups. In general let a 
chance arrangement (die throwing, etc.) decide the 
` order of the several kinds of changes. ` 

(d). A precaution that I have found of great value 
is that the moment at which the change is to occur 
shall be under the control of the subject, and not, as 
is usual, at the command of the experimenter. In this 
way the subject knows exactly when to expect the 
sensation, and he can ask for it at the moment when 
he is best prepared to: receive it. Any slight non- 
distracting movement can be agreed upon as the 
‘signal to mean “change.” This is a greater advan- 
tage than would at first sight appear. 


290 . JASTROW : 


(e). Tt is hardly worth while adding that the method 
` should be the same throughout, that the conditions be 
kept as equable as possible, that the effect of practice 
be noted and of fatigue avoided, and so on and so on. 

It will be worth while illustrating by a single ex- 
ample, to what kind of work the employment of a 
wrong method leads. The author in question is ex- 
perimenting with the pressure sense. With a constant 
initial weight of 10 grams he successively increases 
the differential weight from .1 gram up to the point 
where, in a set of 16 trials, no wrong answers occur. 
He thus uses the so-called method of the just observ- 
able difference in its worst form, and arbitrarily fixes 
‘the point of no. error at no error in 16 answers. Not 
satisfied with this, he in some cases allows an error or 
two and still calls it the just observable difference. 
Again, he has three pairs of changes; beginning with 
10 grams he either (1) increases, (2) repeats it (equal), 
or (8) decreases it. He thus makes it impossible to. 
know the number of answers correct.by chance. The 
answer when the change was an increase or decrease 
may be correct or doubly wrong (contrdr); when the 
weights are equal it may be correct or wrong (falsch). 
What happened when the subject said the weights - 
were equal but they’ were not so is not recorded. 
Finally, the subject could always say, if he chose, 
that he was undecided (unbestimmt). The object is 
now to increase the differential weight until only 
“correct”? answers remain, or nearly so. With differ- 
ences of .1, .8 and .5 gram the whole table conveys the 
important information that the subject never felt like 
answering at all. With .4 gram he begins to answer, 


1 Hapertimentelie Prüfung der tu Drucksinn-Messung angewandten 
Methoden, etc. Von Dr. Bastelberger. (Fine von der Universitat 
Strassburg gekrénte Preisschrift.) ttgart, 1879, pp. 70. 
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frequently makes mistakes, and at last when the 10 
grams are increased by 4.5 grams, or the ratio is nearly 
2:38, he commits no errors in a set of 16 trials. In this 
process there were 192 experiments, in only 68 of which 
did the subject give a definite answer. Up to the very 
last “ doubtful” answers occurred. Results like this 
are utterly unreliable. They show nothing, and are 
‘not comparable with the results of others. What has 
been done is to show that in a. particular set of 16 
experiments the subject was disposed to answer each 
time and made no errors, and that with small differ- 
ences the confidence is low. It is certainly not to.be 
supposed that if the experiments were repeated one 
would get the same number of doubtful, of right, of 
singly wrong, and of doubly wrong answers, with the 
same ratio of stimuli; and if they differ, we may not 
be able to tell whether the change is an improvement 
or a deterioration. Again, the results say that when 
I put 10 grams on the finger and then take it off and 
replace it I will not know that the same weight has 
been replaced, if this occurs in a series when the- 
greatest change to be expected is an addition or 
diminution of .1 gram, but that I will recognize this 
very same act when it occurs in a series in which 
changes of .4 gram are made. This difference can . 
only be due to contrast with the preceding and the 
expected sensations, and is therefore an effect which 
interferes with an accurate determination of sensi- 
bility. , And all this is simply the effect of allowing 
“equal” answers. In short, a correct method would 
yield results which included these and said much 
more in half the time. 


~ 
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CRITIQUE op METHOD II ` 


We come at last to the most natural and in some -. 


respects the most important method, that of the aver- 
age error. This, like the former, is founded upon the 
probable error ; in fact, the z of the standard ratio is 
the probable error. To show what elements are 
involved in this method and how they are dealt with, 
let us take a particular instance. Let the problem be 
to draw lines: equal in length to a given line; in so 
doing the average result will be (1) to draw a line © 
really equal to the original line, z. e. the several 


exaggerations and under-estimations will balance:one 


another; or (2) to draw a line slightly longer, or (3) 
one slightly shorter, than the original line. In either 
case let the point marked zero represent the average 
result of the reproductions; the points 20, 40, 60, 
etc. to either side denoting reproductions differing 
from the average by 20, 40, 60, etc. per cent of the 
average respectively, Now in any extended series of 


`. such experiments the number of reproductions of nearly 


“the average length will be larger than the number of 


reproductions differing more from the average. And. 
the law which this grouping about an'average follows 
is that expressed by. the probability curve. In other 
words, that curve pictures the frequency of each 
degtee of fluctuation to which the judgment is ex- . 
posed, the abscissae measuring the extent of the 
error in each direction, and the ordinates the ratio of 
errors of each degree of error. The average error of 
these adjustments is obtained by dividing the sum 


_ of the deviations from the average-(without regard to 


sign) by the total number of adjustments ; the probable 
error ig obtained by simple mathematical processes 
(explained in Appendix D, g. v. ) and measures the 


` Y 
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. limits within which any observation is as likely to fall 
as it is to fall beyond them. It is that point on the 
curve the ordinate from which divides each half of 
the curve into two equal areas, and is thus P i 
by the dotted ordinates. . 





This probable error is the gauge of variation in 
sensibility from day to day, in different individuals, ' 
and soon. The point which it marks is chosen mainly 
for convenience and the simplicity of the formula to 
which it leads. 

Let me illustrate how the EA error measures 
the sensibility. If to-day I am in a better judging 
condition than I was yesterday, my probable error will 
be less ; this means that I will be more consistent, be 
less subject to large disturbing variations, and react 
more nearly in the same way on each occasion. This 
is what is indicated by the probable error, and (as we 
saw in the method of right and wrong cases) is what 
we do and ought to mean by being able to judge better. 
Again, if A is a better observer than B, the complete 
significance of this fact is expressed by saying that his 
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probable error is less than B’s ; this is fully recognized 
in astronomical and other exact observations. It is 
not an ultra-refinement, but is at once the simplest, 
most accurate and adequate mode of expressing those 
` differences with which psycho-physics deals. Finally, 
to say that one sense is finer than another is to say 
that its probable error is less. For example, the sense 
' of vision is finer than the pressure sense; this means 
that ‘if I repeatedly select from a large number of ' 
slightly different weights one that shall equala given 
weight, the point in each half of the curve which has 
an equal number of errors to either side of it will be 
farther off in the pressure curve than in the curve. 
resulting from matching two lines by the sense of 
vision, as shown in thefigure. Moreover, the probable 
error furnishes a quantitative estimate of sensibility. 
If A has twice the sensibility of B this means that his 
probable error will be one half that of B. If the effect : 
of practice is to increase my sensibility by one half its 
first amount, my probable error will decrease: by one 
third of its amount, (r$ =$; 1—#= 4). 

Let: us return for a moment to the three possible 
results of the method of the average error (or, a8 we 
have just seen reasons for terming it, the probable 
error) as above given. If the average result of all the ` 
adjustments equals (or nearly equals) the real intensity 
of the first stimulus, it shows that the causes leading 
to error in one direction are equal in efficiency to those 
causing errors in an opposite direction. If, however, 
the average result of all the adjustments shows a 
constant deviation (either greater or smaller) from the 
original stimulus, then there is a constant and a vari- 
‘able error, which two are totally different and inde- 
pendent things. The constant error must be ascribed 
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to'some peculiarities of our organism and so on, and 
has no value whatever in measuring the sensibility ; 


this, as before (and always), is measured by the prob- 


able error of the deviations of the several adjustments _ 
from théirmean. The constant error measures some- 


. thing very important and forms a special object of 


research. But, it will be asked, how will this constant 
error appear in the method of right and wrong cases ? 
As regards the ratio of error it will not appear at all. 
This constant error would appear in the curve as a 
shifting of the central axis to one side. This does not 
affect the probable error, which alone decides the ratio 


- of error in the method of right and wrong cases. ‘Why 


it does not thus appear may be seen from the following 
considerations. The constant error makes the proba- 


` bility of a certain deviation—inasmuch as that devia- 
tion is made larger by the existence of the constant error 


t 


'—less than if no such error existed; but this is exactly 


counterbalanced in those equally frequent cases in 
which the constant error aids to the same extent in 
lessening the degree of a deviation. For example, if the 
effect of the constant error is to lead me to regard a 
line $ of the first line in length as its equal, then in 
the method of right and wrong cases this means that 
the probability of my making an error of any ‘degree 
is made less because I must now make an error $ of its 
size ; this is when an increase is taken to be a decrease. . 
But when I mistake a decrease for an increase, the 
additional + to the length of the line by that much 
decreases the size and increases the probability of such 
an error. But if the effect of the constant error is such: 
as to always make the altered (not the initial) stimulus ` 
seem larger, then the constant error will appear in’ 

the fact that more errors in taking a decrease to be an 
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increase than. vice versa will occur ; andin fact we can 
quantitatively determine the constant error by taking 
half the difference between the probable error of all 
the judgments of one kind and that of the other kind . 
of judgments—a proceeding which I do not remember 
to have seen in practice. 

There are no special sss necessary in carry- 
ing out this method. It is natural and easy, but not 
‘practically applicable to all senses. One must take 
care that the subject really has a free choice of all 
such reproductions as he is at all likely to choose. 


CONCETAON 


It will have been noticed that this critique has dealt 
solely with the theoretical and practical justifications 
of the three usually recognized psycho-physic meth- 
ods. It has avoided any reference to the psycho- 
physic law in Fechner’s sense, and only in a few 
places has it been led to consider Weber’s law. 
Weber’s law is either (1) true throughout the psychic 
scale, or (2) it is not true at all, or (3) it is true within 
limits. In the second case, as has been noticed, we 
lose a valuable method of comparing the accuracy of 
different senses unless a law similar to that formu- 
lated by Weber can be proved to hold. In the third 
case we must limit our comparison of different 
senses to those absolute stimuli which show the 
greatest tendency to be in accord with Weber’s law. 
The question of a practical correction for the’ lower 
and upper end of the sensitive scale in each sense is a 
‘separate one, and cannot be considered here. My 
object now is to point out that a main function of 
Weber’s (or any similar) law is to supply a method of 
comparing the sensibility of different senses, and the 
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function of the two legitimate psycho-physic methods 
is to furnish standards of sensibility in the several 
senses. The results obtained by either of these 
methods can be expressed in terms of the other. The 
difference between them is in the psychological pro- 
cesses of which they make use; and it is possible that 
this difference is so great as to some slight.extent to 
vitiate the mathematical relations that have been | 
deduced for transition from one to the other. This 
can only be decided by actual experiment; and such 
experiments, if sufficiently numerous and carefully 
conducted, would form a valuable contribution to the | 
subject. If the result were to show an agreement 
between theory and practice (as I believe it would), it 
would give an especial significance to the definition of 
man as a rational animal. — 

Finally, a word as to Fechner’s law, which reads 
that the sensation is proportional to the logarithm of 
the excitation. That law in one sense, I believe, can 
be deduced from Weber’s experiments only by the 
use of a series of assumptions, hardly one of which is 
even probably justifiable. Fechner has confused “ the 
sensation of being different” with “the difference of 
sensation,” and: his law seems to me, in the sense in 
which it is often, if not usually, stated, to be without 
truth or meaning. But I reserve all criticism of this 
as well as of other fundamental propositions in the 
logic of psycho-physics for another occasion, and will 
conclude this paper with a summary of the main points 
which have been advanced therein. 

(1). The method known as the method of the just 
observable difference is either not at all suitable for 


an exact measurement of sensibility, or it is but a - 


loose application of the method: of right and wrong 
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cases. It should therefore be omitted from the psycho- 
physic methods, where it has introduced much con- 
fusion and many misconceptions. 

(2). The threshold is such a misconception, arising 
from a discrete mode of regarding continuous quan- 
-tity ; and is as valueless as a standard of sensibility as 
it is unjustifiable theoretically. The variations of the 
probable error form a continuous curve, while the 
threshold theory requires a more or less sudden change 
in the direction of this curve. 

(3). The method of right and wrong cases is justi- - 
fiable when used with certain precautions ; in particular, ` 
when but two answers are possible and but two kinds 
of excitation are used ; when the subject is required to 
record a definite answer each time; when the number 
‘of answers correct by chance is. known (and equals 
one half). Other advisable rules are given in the text. - 

(4). The justification of this method lies in the fact 
that the causes of error follow the probability’ curve ; 
and thus a means is furnished of calculating either the 
ratio of errors at any given ratio of stimuli, or the 
ratio.of stimuli at any given ratio of error, when 
the ratio of errors at any one ratio of stimuli is known. 

(5). The standard ratio by which sensibility is to be 
measured is that ratio of stimuli at which one error . 
occurs in every four answers. 

(6). The method of the average error (better, of the 
probable error) depends directly on the ascertaining 
of the probable error; and.the probable error itself 
` measures the sensibility. The-x of the standard ratio 
in the method of right and wrong cases is the probable 
error, and this fact yields a ready method of comparing 
` the results of the two methods. l | 
(7). The function and value of Weber’s law depends 
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on its furnishing (it may be within limits) a means of 
comparing the sensibility of different incommensurate 
senses. It can be formulated in terms of the method 
of right and wrong cases, as‘saying that the standard 
ratio is independent of the absolute value of the stimuli 
but depends solely on their ratio (1-++ x); and in terms 
of the method of the average error, as saying that the 
probable error will be uninfluenced by a change in the 
absolute size of the stimulus according to which the 
adjustments are to be made.. 


APPENDIX A. 
The Practical Threshold. 


While I maintain that the theoretical refutation of 
the threshold theory and the establishing of the point 
of view of the probable error carries with it the assur-' 
ance that no practical difficulty to which they may 
give rise will be more than an apparent one, yet it 
may bé.worth while showing how such objections are 
to be met. The favorable evidence which the assump- 
tion of a threshold derives from ordinary experience 
can be illustrated thus: We do not see the stars at 
day, yet they are there. This can only be becatise the 
lustre added by their brightness to the enormous sun- 
light already existing is too insignificant ever to 
appear visible to our eyes; it is lost below our differ- 
ential threshold. In so extreme an instance the 
difference between the current view of the threshold 
and the one here advocated becomes theoretical only ; 
but that does not lessen its importance. Consider the 
facts more closely; at day the.star is.invisible, at 
night it is visible. Hence, the argument reads, there 


must be a point where the visible passes into the ` 


invisible at dusk and comes back into the visible again 
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at dawn. The question is, what is the correct mode of . 
describing this process. The current method is this.: the 
ratio of the brilliancy of the star to the already existing 
light is constantly increasing, and when this ratio has 
increased beyond a certain amount (the differential 
threshold for vision) the star becomes visible. My 
explanation would be this. I would first call attention to 
the fact that the star would be invisible to some persons 
when it is visible to others, would under parallel . 
conditions be invisible to me one day at a given time 
and visible the next day, in order to show that the term 
threshold is intended to refer to an average threshold. 
I would then ask whether you will always be able to 
see the star a minute time after the ratio of its brilliancy 
to that of the sun has increased above the ratio referred 
to. If you answer “yes” you define your threshold 
to mean that ratio of the brilliancy of the star to the 
sun at which all your answers will be correct. Here. 
you either (1) tacitly assume that not many observa- 
tions are to be taken, or that (2) no matter how many 
observations were made no mistake would ever occur. 
If you mean the former you admit that if the observa- 
tions Went on errors might occur; but the causes which 
led to these errors have not totally vanished, but have 
only gradually decreased without any sudden break in 
the process—t. e. without any threshold. If youmean 
the latter you are claiming a very improbable proposi- . 
tion ; for the causes leading to error still exist, and 
though very minute, and errors rare, still they are never 
impossible. Practically they will be impossible after 
a, certain more or less definite point; but this simply 
means thatit would be impracticable to collect sufficient 
observations to ensure the occurrence of an error. One 
can agree to mean by a practical threshold that ratio 
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-of excitations at which no more than one in a hundred 
or one in‘two hundred answers will occur—+. e. one 
can agree to neglect all.causes of error not sufficient 
to produce at-least one error in one or two hundred 
trials; and can use this as a standard ratio, to be 
calculated as the other standard ratio. But reasons 
have been given for preferring the standard ratio 
first proposed. If, however, a practical threshold be 
desired, it can be agreed upon, but it will not be a 
real threshold in any true sense. The star would be 
far beléw such a practical threshold. 

I am indebted to Dr. Fabian Franklin, of Johns 
Hopkins University, for pointing out that there is a 
form of the threshold theory consistent with the mathe- 
matical basis hereadvocated. Itis this: we can imagine 
a ratio of stimuli differing very slightly from unity 
which a judgment less subject to fluctuations than 
ours would (owing perhaps to some peculiarities of its 
organism) more often disregard. And the more per- 
fectly free from fluctuations such a judgment is, the 
more automatic the process of judging, (not the more 
often will this small difference be perceived but) the 
more often will it just fail to be perceived. We are 
dealing not with more and more observations but with 
‘a better and better judgment. And as this judgment 
approaches perfection we can imagine it perfectly 
perceiving certain differences and perfectly failing to- 
‘perceive all differences below a certain fixed difference, 
which would thus be the threshold. 

In reply to this I have only to state that (1) from 
the experience that we have we can assert that such a 
State of things is extremely improbable, and (2) thatif it 
were true it would necessitate the same psycho-physic - 
-- methods which are here considered valid, and that in ` 
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brief the practical outcome of it would be quite the 
same as those that arise from the theory here advocated. 
It might be worth while devising experiments to test 
the possibility of this supposition: It is to be-noted 
that this form of the threshold theory is as antagonistic 
to the old threshold theory asthe one advocated in this 
paper. Such a threshold must be very much more 
minute than any value assigned as the differential 
threshold in the old sense. 


.. APPENDIX p. 
The Method of Gradual Increment.—The Confidence. 


In discussing the method of the just observable 
difference it was implied that though the usual method 
of that name was not valid, there was a genuine form 
of the method. In its true form it has recently been 
applied to the study of the pressure sense.’ It consists 
in allowing the initial weight to change gradually, and 
to find when the subject detects the direction of the 
change—whether an increase or a decrease of pressure. 

A. study of the nature of this proceeding sheds much 
light on the operations involved in the process of 
judging. The sensation gradually changes, and the 
question is how soon is this change detected? In the 
first place it is to be noted. that there are two varia- 
bles, the rate of change and the amount of change. 
For the sake of simplicity suppose the rate of change 
constant. By how much must my sensation change 
before I am willing to decide in what direction it has 
changed? My point is that this is to a large extent an 
individual matter. It means what is the smallest 
amount of confidence upon which I will risk ‘a judg- 
ment. If I wait until I feel perfectly certain about it 


1 See the article by Hall and Motora in No. 1 of this Journal. 
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my “just observable difference ” will be large; if I 
judge as soon as I have a minimal amount of confi- 
dence I will have a small “ just observable differ- 
ence,” but will doubtless make many mistakes. This 
feeling of confidence is what the “ just observable dif- 
ference” method takes into account. And we would 
expect that the ratio of errors in the method of right 
and wrong cases varies in an opposite direction not 
only with the difference judged, but also with the 
confidence in the correctness of that judgment. When 
the difference of the stimuli is constant the number of 
errors in the various sets will vary ‘‘ inversely ”? as the 
confidence ; and hence this subjective feeling may be 
utilized for recording the differences between individ- 
uals and between different series of judgments of the 
same individual. The feeling of confidericé will itself 
be liable to variations, but every one will doubtless 
have a tolerably constant ‘‘ index of confidence.” 

We see thus that in its true form the method of the 
just observable difference measures the disposition to 
answer, and this in turn is determined by the subjec- 
tive feeling of confidence. The method is calculated 
‘to shed much light on the subjective states that ac- 
company the act of judging, but though valuable 
in other directions, is not suited for measuring sen- 
sibility. It is also to be noted that as a consider- 
able variation in the confidence fram time to time, or 
even between different individuals, is not to be ex-. 
pected, that feeling of confidence which prompts one 
to answer may be considered sufficiently constant to 
enable one to base a rough measurement of the sensi- 
bility upon it and not upon the correctness of the 
answer. And in this way the just observable differ- 
ence as ordinarily tested may be useful in hurriedly 
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testing sensibility, in pathological cases and else- 
where. What I have said is not opposed to such a use 
of it. 

To record the confidence is a difficult and must to a 
large extent be an arbitrary matter. In the experi- 
ments on “Small Differences of Sensation ?” we used 
the following plan: 0 denoted the absence of any 
preference for one answer over its opposite, 3 denoted 
_ as strong a confidence as one would have in ordinary 
sensations, and between the two 1 and 2 naturally 
found their places. From records made on this plan 





Mr. Peirce deduces the formula m= c log i £ z where 


m denotes the degree of confidence, p the probability 
of the answer being right, and c a constant which may 
be called the index of confidence. This formula closely 
approximates the results actually obtained. It appears, 
too, that with increased practice the index of confi- 
dence rises. 

It was above deduced that the confidence must 
vary in a direct sense with the ratio of the stimuli, 
_and in án opposite sense with the ratio of errors. 
This is very clearly shown in our experiments. Mr. 
Peirce’s average confidence was .67 when the two 
stimuli were 1000 and 1060 grams; was .28 when they 
were 1000 and 1030 grams; and was .15 when -they 
were 1000 and 1015 grams. Similar numbers for my- 
elf are .90, .51 and .30; and when the ratio of the 
stimuli was further diminished my confidence was 
still further reduced. With the stimuli 1000 and 1005 
grams it was practically zero. In a paper published 
by the writer in Mind, No. 44, similar results are 


` shown. 


Again, the confidence varies in an inverse sense. 
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with the number of errors. In Mr. Peirce’s case only 
3 per cent of all answers given with a confidence 3 
were wrong; 10 per cent of those with a confidence 2; 
18 per cent of those -with a confidence 1; and 38 per 
cent of those with a confidence 0. Similar numbers 
for myself are 3, 6, 16 and 30 per cent. In spite of the 
obvious arbitrariness and inadequacy of this method 
it has proved itself surprisingly useful ; it ought, how- 
ever, to be improved in future work. 


APPENDIX C. 
Formulae for the Method of Right and Wrong Cases. 


For these formulae as well as for important sugges- 
tions in several parts of this paper I am indebted to 
Dr. Fabian Franklin. 

I. Rule for calculating the ratio of the two stimuli 
at which one fourth of the answers will be wrong 
when the ratio of wrong answers at any one ratio of 
stimuli is given. 

Let (1 + x) be the given ratio of stimuli; let (1 +p) 
‘be the ratio at which one in four of the answers will. 
be wrong; and let n be the ratio of errors with the 
ratio of stimuli (1-+a). The formula is 

log G +p)= AT sr ay 
in which 0-:(1— 2n) means the ¢ in a table of ot cor- 
responding to 0t=1— 2n. Such a table is here ap- 
pended and is taken from the article on Probability in 
the Encyclopedia Britannica, 9th edition. (Tt is to be 
noted that as the logarithms appear finally as a ratio 
they may. be taken in any system of logarithms.) 


Example 1.—In distinguishing between what weight ` 


and. 100 ounces would A answer wrongly once in four 
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times, if he makes 15 errors in 100 answers when distin- 
guishing between 100 and 105 ounces. 
n= .15; 1—2n=—.7; OL —- Wer. 7845 ; 
1+2==1.05; log (1.05) = 0212. 


f "477 log 1+2 A77(.0212 


1+-p==1.0382. Answer: Between 100 and 103.2 

ounces. | U 

Example 2.—If in distinguishing between the bright- 
ness of two screens, the illumination of one of which 
is brighter by y than -the illumination of the other, B 
errs on the average 19 times in a set of 50 observations ; 
what ratio of brightness must the second screen bear 
to the first for B to make only 12.5 wrong answers on 
the average, in a set of 50 observations? 

m= 88; 1— 3n == .245 O11 — 2m) = 0 (.094)=.2164; 

1+z=1. 09; log (1.02) = .0086. 


__.497 log (1 + z) __ .477 (.0086) __ 


‘.1+p==1.0445. Answer: The ratio $9? (nearly). 


IT. One can find the ratio of stimuli at which any ratio 
of errors will occur when the ratio error with a given 
ratio of stimuli is known, by thé following formula: f 


With the formula log (1 + p) = Z ET find 


the value of p; then with this value of p and the ~ 


designated new value of n, find the value of a + z) by 
the game formula irane posed, viz. 


log (1 + rye log Grp. (1 — 2n) . ` 


Example 3.—In Example 1, with what ratio of stimuli 
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will A make only 7.5 errors in the average set of 100 
observations ? 

We had p=.032 or log (1-+-p) =.01377, and 6-1(1—2n) 
will-now be equal to o~! (.85) = 1.02. 


log (1 + 2) = — oe). — 0295, and (1 + 2) =1.07. 
Answer: 1.0%, | 


OT. One can also find the ratio of error at any 
ratio of stimuli when the ratio of error with one ratio 
_ of stimuli is given, by the following formula. Find 
log (+ p) as before. Then find n in the following 
formula where (1 + z) represents the new ratio of 
stimuli, taai AT? log (1 + x) } 

Set ee OEC Tp) 
n= o 


Example 4.—Find the ratio of wrong answers in 
Example 1 when the ratio of stimuli is 1.1. 

We have log (1 + p)=.01877; log Q +2) =log (1.1) 
= .0414. Hence 


ATI log (itz). (477.0414) 
ee log (1-Ep) } 1-04 01377 } 
= Tp 2 eee 


2 p 
—1 — nS) = Ll C — 021633. 


Answer : 2.16 errors in 100 answers. koy 


IV. I will also show how a practical threshold can 
be obtained if desired. | 
Example 5.—Taking the practical threshold at one 
error in 100 answers and the probable error within 
its extreme limits in the case of the writer in the 
experiments on pressure above referred to, viz. .05 and 
' .016, at what ratio will this threshold occur ? 
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| l m: 
log (1 y) = PBL TJ fe Lp t — s ; 
'. log (1.05)=.0212; log (1.016) == .00689; 
0-"(1 — 2n) == 0-(.98) = 1.649, 


log E ap) =e COREE) — 07383; .*. (L +æ) = 1.184, 


log (1 + a) — (-00889)(1.649) — 


TH 02383; (1 + 2) =1. 066. 


Answer : 100 ounces and 105.6 ounces in the first 
Case 5. 100 and 118.4 ounces in the second case. 


Table of 0t from t=0, to t= 90. 






| ~ 











0.00 | 0.00000 2 1.31 .98401 || 2.4 99931 
01 .01128 3 | ,32868 | 144 | .95229 || 2.5 ,99959 
02 02256 4 | 49839, || 1.5 | .96611 | 2.6 | -+.99976 
03 08384 51 .62050 | 1.6 | .97625 | 2.7 99086 
04 04511 6 | .60386 | 1.7] .98879 ||2.8] 99992 
05 .05637 71 .67780 111.8! .98909 || 2.9 99996 
06 .06762 8 .74210 | 1.91 .99279 H 3.0 .99998 
07 | . .07886 9 | .79691 || 2.0] .99532 || œ | 1.00000 

; 1.0 | .84270 || 2.1 | .99702 
. 1.1 | .88020 | 2.21 .99814 
1.2 | .91031 || 2.8] .99886 








Note.—Intermediate values in this table are derived by interpo- 
lation in the ordinary way. 


APPENDIX D. 
Rules for Computing the Probable Error. 


These rules I take from Jevons, Principles of Science, 

p. 387. 
1. “ Draw the mean of all the observed results. 

2. Find the excess or defect, tiati ig, the error in each 
result from the mean. 
` 8. Square each of these reputed errors. 

4. Add together all these squares-of the errors, which . 
are of course all positive. 


' 
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5. Divide by one less than the number of observa- 
tions. This gives the square of the mean error. 

6. Take the square root of the last result; it is the 
mean error of a single observation. 

7. Divide now by the square root of the number of 
observations, and we get the mean error of the mean 
result. 

8. Lastly, multiply by the natural constant 0.6745 
(or approximately by 0.674, or even by 3), and we 
arrive at the probable error of the mean result.” 

For illustrations of this process and methods for 
shortening the work see Jevons and works on “ Proba- 
bilities ” there referred to. f 

It is generally advisable to divide up the observa- 
tions, and find the probable error of each group and 
then draw a mean. It is also sometimes desirable to 
be able to test how closely the number of errors of each 
degree of deviation from the mean follows the number 
assigned by the probability curve. Mr. Francis Galton 
gives an admirable account of this in an appendix to 
his “ Hereditary Genius,” to which the reader is re- 
ferred. 


` 


' £ i 


` 
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L--EXPERIMENTAL PSYCHOLOGY. 


Zur Psychophystk des Lichtsinns. Von Hjartar Neretick. Philoso- 
phische Studien, IV, 1, pp. 28-112. . 


This is a continuation of the experimental study begun by Dr. 
Lehmann in the former number of the Studien. The method used 
is that of the “mean gradations,” and consists in rapidly rotating 
three discs, each containing a certain amount of black and white, go 
that in rotating a uniform gray of a lighter or darker tint is produced, 
and in requiring the observer to regulate the amount of black on 
one of these discs so that it shall produce a gray exactly inter- 
mediate between the constant grays of the darker and the lighter 
discs. Ifthe amount of black on the adjustable disc proves to be 
the msan proportional between that on the light and that on the 
dark disc, Weber’s law holds. š 

Lehmann’s elaborate study brought out the many sources of error 
in this experiment, and above all, the enormous effect of the con- 
' trast of the disc with its background. It was found best to set 
each disc against a background of its own tint; this can readily be 
done for the two constant discs, but seems difficult to do for the 
medium dise without giving the observer a clue as to the tint he 
ought to choose. Neiglick solved this problem by having the back 
ground itself a disc much larger than the one to be adjusted, but 
similarly marked as to white and black, so that when both rotate 
onacommon axis, the adjustable disc, like the others, is seen against 
its own background. With all these precautions it was found that 
in a general way Weber’s law held, and seemed to hold the more 
rigidly the more carefully the experiment was conducted. But a 
new result, on which Professor Wundt, in a note to this article, lays 
much stress, is that the absolute difference in grayness between the 
‘extreme discs affects the validity of the law: in other words, while 
the mean pop oni between z and y is s/y, and the mean pro- 
portional between 4a and 2y is also / zy, yet, as a fact, the adjust- 
ment of the one pair will be nearer the mean proportional than that 
of the other pair. And the difference between the discs in which 
the law has ita greatest validity corresponds to that relation of the 
tints of the two discs at which the researches of Lehmann showed 
that the maximum amount of mutual contrast occurs. For example, 
a setting in which the one disc is entirely white and the other 40° of 
black is one of the relations at which the law most closely holds. 
An interesting discussion of the bearing of the phenomena of con- 
trast on Weber’s law closes the article. 

Two remarks may be added to the account of this research: the 
. Årst is that it proves the extreme intricacy of this psychophysical 
method, and yields an excellent instance of the way in which side 
effects can entirely distort the law of a series of phenomena; the 


_ 


N 
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second remark is that, important as these results are, the author has 
no right to subject one to the reading of 84 pages.to winnow them 
out. This lengthiness is a fault common to many of the studies 
from the Leipzig laboratory. J. J. 


Zur Theorie der Gesichtsempfindungen, Von J. v. Kaes. Arch. f. 
Anat. u. Physiol., 1887, p. 113. i 


In & paper published in 1878 Kries stated a law of Bayo ee 
optics, that lights composed of different colors which seemed alike to 
e unfatigued or neutral eye seemed alike also to the eye however 
fatigued, and two years ago he was led to conclude from further 
experiments that if the physiological effect of two objectively 
different light-mixtures was identical, the identity remained if the 
intensity of the lights was increased or diminished in the same ratio. 
The first of these laws was new, and the second ‘perhaps implied in 
the broader law of Grassmann and Helmholtz that lights that appear - 
equal give mixtures that appear equal, but has been more recently 
uestioned. More recent experiments by Hering confirm both laws, 
rom the first law Kries has developed an objection to Hering’s 
theory of visual sensation as follows: A light composed of red 
and green may seem to an unfatigued eye identical with a light 
composed of yellow and blue. If the eye be now fatigued, ë. g. for 
red, the first light ought on Hering’s theory to seem greenish .on 
account of the change in his' red-green visual substance, while the 
other light which did not affect this substance would remain un- 
Ge The two mixtures, however, do remain the same. Hering 
accordingly modifies his theory, or, as he says, the statement of it, as 
follows: We must conceive, he tells us, that yellow and blue light 
are not without effect on the red-green visual substance and vree 
versa, but represent stimuli of dissimulation and assimulation of 
equal strength. In other words, he adds to his theory the concep- 
tion that a light may have at the same time on the same substance 
two one effects, and that these effects must be equally intense 
_ for ali five of his valences. This v. Kries thinks extremely arti- 
ficial and improbable, as much so as if two chemically distinct 
- substances should give exactly the same spectrum. With more than 
three components it requires improbable and ad oe assumptions to 
explain the facts. Again, if a blue and a white Hen seem equally 
bright, they cease to do so if the intensity of both is increased in 
equal relation. This simple fact, says v. Kries, is absolutely irre- 
concilable with Hering’s theory. So is the fact lately placed be- 
pone all doubt by König and Dieterici, that those that are born color- 
lind fall naturally into two great groups, the red and green blind. 
Thus the Young-Helmholtz demarkation of components is again 
confirmed. The advantage of the latter theory is that it apprehends 
the effects of light so nearly as they are known in photo-chemistry. 
Since the discovery of the chemical effects of light on the retina, the 
rasa a of different substances in the retina has gained ground, 
and also that their decompositions represent the components of the 
Young-Helmholtz theory. The fact that the sensations of heat and 
cold, once thought to represent two opposite processes in the same 
nerve, is now known by the discovery made independently by Dr. 
Donaldson in the psycho-physic rooms of this University and by Dr. 
Goldsheider, now of Berlin, that these two sensations have distinct 
‘ nerves and termina] organs, destroys the onl analogy that supported 
the theory of Hering, which will De quite abandon š 
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Der entoptiseha Inhali des Auges und das entoptische Sshfeld beim hatu- 
cinatorischen Sehen. Prof. J. Horps. Allg. Zeitschr. f. Psychi- 
atrie, Jan. 1887. 


The author rejects the theory of centrally initiated and centrifu- 
gally aa ee hallucinations or pseudo-hallucinations in the sense 
‘advocated by Kandinsky, and repudiates the term ‘‘refiex halluci- 
nation’’ on the ground that hallucination implies consciousness and 
reflex action excludes it. Hallucinations are defined as involuntary 

receptions constructed from internal stimulus of the sensory nerves. 
This stimulation may be spontaneous by chemical, mechanical, vago- 
motor, trophic, or muscular action, may depend on the action of sub- 
cortical centres, on the entrance of already acquired concepts into the 
centre, or on the perceptive activity of consciousness. The material 


of hallucination is the excitation of the peripheral end of the nerves .- , 


of senge. On falling asleep by day, Professor Hoppe has a sense of 
growing pressure between his fingers, as if holding a cigar, so vividly 
that he often looks to see if it is there, and with closed eyes often 
seems to see it. This spontaneously aroused sense of pressure is the 
material of hallucination. Sleeping with arm hanging down from. 
a sofa, as the blood pressure increases and the hand seems to close 
more tightly, the sense of holding a rod becomes so vivid that only 
the eye can dissipate the hallucination. In theeye nothing in front 
of the retina can justly be received as als ill of hallucination. 
These, and pressure phosphenes, the images of retinal vessels, zigzag 
figures, the phenomena of contrast and physiological color sensa- 
tions, are rather to be called illusions. But the pupil, if it be visible, 
blood corpuscles, the pulsation of the central artery, persistent after- 
images, and subjective phenomena represent material of hallucina- 
tion. After-images the original of which has escaped us, and which 
we may later remember to have seen. But if we cannot do go, the 
act of perception is the same as if the real objects were before us. 
Although the entoptic material of the eye is transformed in an 
hallucinatory sense. Many forms emerge from the macula lutea 
in entoptic seeing with closed eye, suggesting that it is a seat of 
memory for images that reach it from without. The writer has 
repeatedly discovered, after special search in his environment, the 
originals of strange forms that first entered his consciousness as after- 
images, but had themselves passed unobserved. Memory consists 
largely of persistent after-images, and if it isa function of all nervous 
tissue, may be in part located in the retina, and thus the question- 
able hypothesis of excentric projection from the cortex be obviated. 
A long and minute description of the sequence of images, discs, cubes 
sand, raindrops, carpet patterns waved by the pulse, clouds that 
become ships, flelds of corn, trees, etc., as observed by the author 
in his eyes, pronounced normal by an expert ophthalmologist, 
follows. These are ascribed to circulatory and nutritive processes 
in the retina, which are also in this case material of hallucination. 


Gegenbemerkung “eins neus Urtheilstauschung im Gebtete des Gestchte- 
sinnes’”’ betreffend. Stam. Exner. Pfliiger’s Archiv, 1887, p. 776, 


Three years ago Exner described the following striking phenom- 
ena: On an extended background of uniform briliancy a small field 
of different hue but of about the same brightness is superposed. If 
the brightness of the background is changed by a flickering of the 
_ source of light, it is the field, which is really constantly illum- 
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inated, that seems to flicker, and the larger background appears un- 
changed. In a longer article in the same <Archto, 1886, Hering 
T criticises Exner’s phenomena as not new and not illusions 
of judgment but of sensation, and intimates that Exner has not taken 
the trouble to study his views, but follows Helmholtz blindly. Exner 
replies that he himself discovered independently and in another 
way the central element of Hering’s theory of contrast, the influence 
of one part of the retina by another. While in general a believer in 
Hering’s contrast theory, he finds it inadequate to the explanation 
of many details. 


Handbuch der physiologischen Optik. H. von HELMHOLTZ. 1888. 


The first three Lteferungéen of an entirely revised edition of this 
proat classical work are received. The first edition, which has long 
en out of print, was a work of amazing experimental and litera 

industry aaa acumen. In the wellnigh a quarter of a century whic 
has elapsed since its apptarancé, so much work has been done in 
this field that a thorough revision of it to the end will involve 
` much labor and be of corr ndingly great value. We trust nothing 
will interfere with its completion. | 


The Dreams of the Blind. By JoseP Jastrow, Ph. D. New Prince- 
ton Review, January, 1888 


As long ago as 1838 Dr. G. Heermann published an exceedingly 
valuable study on this subject, concluding from a broad induction 
that those who lost sight before the age of from five to seven years 
do not in adult life continue to dream in visual terms as those do 
who lose sight after this critical period. He also concluded that 
deafness carried mutism.with it before but not after this same 
per which was also critical for dream memory of lost limbs. Dr. 

astrow here takes up the general subject on the basis of an examin- 
ation of nearly 200 blind persons, and while in general confirming 
Heermann’s results, modifies them in essential details and adds ` 
much new material in an article of value and interest and with 
& wide range of suggestive allusion and literary reference. From 
100 answers to the question “ What is your earliest remembrance of 
yourself?” Dr. Jastrow found the average age to go back to 5.2 
years. At about this age he says there is a declaration of indeperid- 
ence of the sense centres from their food supply of sensations. Thus 
it can no longer be said that when a sense os is totally destroyed 
the ideas received by that organ perish too. The writer believes the 
blind on the whole to dream less than the seeing, but that females 
dream more than males. Dreams decline from childhood to age, 
and those of the blind are most likely to be in terms of hearing. 


The Writings of Laura Bridgman. By E. C. Sanrorp, Fellow of 
the Johns Hopkins University. Two articles reprinted from the 
Overland Monthly, 1887. 


The valuable reports of Dr. Howe during the most interestin 
stages of the education of this famous blind deaf-mute are out o 
print, and Mrs. Lamson did not utilize for her biography the viy 
voluminous journals kept by Laura herself during this period, whic 
Mr. Sanford ‘here has ie the first time read through and subjects 
to a careful analysis which abounds in valuable material too detailed 
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to be described here. The impressions of the house, furniture, her 
family, the domestic animals, the family grindstone, the occupations 
of those about her, her-own amusements and childish escapades, 
impressions of death, etc., all received through the sense of touch 
alone, and remembered most of them for many years till she learned 
to write and recorded them, show how independent of language of 
any sort all the fundamental psychic processes may be. So too the 
record of the daily events of her lite at the Institute, which at 
certain periods is very full, her so-called poems, her religious im- 
, pressions, etc., all bear at every point the marks of her defects 
both in the nature of, her impressions and in the structure of her 
sentences and often her words, but also marvellous success in over- 
coming these disadvantages. Into Mr. Sanford’s analysis of her 

phic, syntactical, stylistic and perceptive errors we cannot enter 

ere. | 


Ueber die opttsche Inversion ebener Lineamgeichnungen bet einäugiger | 
Betrachtung. Von Dr. J. Lors. Pfliiger’s ‘Archiv, 1887, p. 274. 


An optical figure composed of seven straight lines may look like 
the contour of an open book and Inia at about the angle at 
which it would be heid in reading, or by optical inversion its middle 
anpe or edge may appear convex to the observer. Loeb tested 
children of from seven to fourteen years of gge, who were told to 
hold a book as the figure looked to them, and found increasing the 
distance of the figure excited the concave, diminishing it, the 
. convex, sensation. Absolute distance had nothing to do with the 
sensation. Even the movement of a pencil, which was not fixated 
but held between the eye and the drawing, from or to the former 
` caused concave or convex sensations respectively. Slight move- 
ments of convergence are commonly associated with convex, and of 
divergence with concave sensations. Passive movemens of the 
bulbus sometimes caused convergence. Monocular inversion Loeb 
thinks due to the innervation which changes the fixation point 
along the line of vision. The same rules hold of all figures suscep- 
tible of inversion. 


Uebor sinsetitgen und doppelscitigen Lidschluss. Von O. LANGENDOREF. 
Arch. f. Anat. u. Physiol., 1887, p. 144. 


In man reflex, as distinct from voluntary, winking is always on 
both sides, but with the rabbit only the lid of the stimulated side 
winks. The visual field is less identified with the danger field in 
the rabbit, the eyes of which are on different sides of the head and 
have different fields, and which needs a strong stimulus to cause 
bilateral winking. Exactly the same law in man and in rabbits 
holds of the perfect reflex. Knoll could observe no sympathy of 
the unstimulated pupil. But it is rare that the voluntary shutting of 
one eye in man is so well learned that no tremor of the other lid 
` can be observed, and the feeling is that this is due to antagonistic 
effect rather than to genuine inhibition. ` 


Dia Wahrnehmung der Schallrichtung mittelst der Bogengänge. Von 
W. Preyer. Arch. f. Physiol., 1887, Heft 11 and 12. 


To determine how accurately the direction of a short sharp sound 
could be located with closed eyes and motionless head it was first 
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needful to determine fixed points in space which could be re-located 
with accuracy. This was done by means of a wire cap with 26 wires 
P at regular and equal angles in all directions from a point 
in the head about midway between tympana of the two ears. h 
‘of these directions was carefully named, and to aid in their mental 
imagery for the subject of experimentation sticks were stuck ina 
billet of wood in the same directions, and solid wooden figures were 
made with a side to the plane of which each stick would be vertical. 
Each time there are thus of course 25 wrong guesses possible, or in 
all 650 errors. It was found, however, after many thousand ex- 

eriments, that right and left were very rarely confused, location 
in the median plane was quite accurately determined, and when 
errors occurred here neither right nor left ever had preponderance. 
It was in this plane, hewever, that the greatest errors, sometimes 
amounting to 180°, occurred in judging locations front and back. The’ 
number and size of errorgin the right and left fleld were surprisingly 
alike. Preyer assumes thay the nerves of each ampulla have a specific 
energy of localization in’ space peculiar to themselves. Thus the 
horizontal canal is strongest stimulated by sounds in the horizontal 
plane, the upper vertical or anterior by sounds from front and above 
and the lower vertical or posterior by sounds from behind an 
below—each according to its position in the head.. That canal is 
stron stimulated with the plane of which the direction of the 
sound (whether eee the air and meatus,.ete., or through the 
bones of the skull) makesthe smallest angle. These sounds are con- 
fused when coming from positions where this angle is nearly alike 
for two canals. This in general the experiments confirm, although 
a few positions resist this interpretation. With one ear closed, feeble 
sounds far over into the fleld of the closed ear seemed on the side of 
the open one. 


Ueber die Schrift con Schalibewegungen. Von Prof. Henszy. Zeit- 
schrift f. Biologie, 1886, Heft 3. À 


Professor Hensen’s logograph (Sprachzeichner), the older form of 
which was described by Grützner In his Physiologie der Sprache, has 
been much improved upon by Hensen of late, and can now be had of 
his mechanic (Zwickert, Dänische Strasse, Kiel). It now represents 
better than has ever been done before the impulses which speech 
imparts to the éar. The curves are very small, but uniform for 
different pitches, and made by a membrane rigid enough to check 
after vibrations. That fine curves only a few hundredths of a milli- 
metre long may be made legible and reproducible, it-was necessary 
to warm the glass plate and smoke it over a gas jet so that the coat 
of soot upon it could just be seen. The mechanical difficulties 
‘encountered were great and have occupied Hensen off and on for 
fifteen years, but now are so far overcome that a pupil of. his, Dr. 
Paul Wendeler, has graphically reproduced a number of consonant 
sounds with this apparatus, which are described and presented in 
magnified form in an article following the above. This apparatus 
seems at least to have one advantage over attempts to write directl 
from the tympanum or from artilicial tympana, or over all suc 
results as Fick has just described (Betrachtungen über den Mecha- 
nismus des Paukenfells, Verhand. d. med. Gesellsch., Würzburg, 
1886), in that its sigenton is mainly eliminated. ,- 
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Ueber einige Veränderungen welche Gehirshalucinationen unter dem 
Hinfiusss des galwantschen Stromes erleiden. Von Franz FISCHER. 
Arch. f. Psychiatrie, 1887, p. 75. 


Jolly, Erlenmeyer and others have recorded cases in which elec- 
trical stimulation of the acusticus caused, hot a simple sensation of 
. sound, but an auditory hallucination which Jolly thought, to be 
refiex. Since then a closer relationship than was before suspected 
is held to exist between noises in the ear and auditory hallucinations. 
Fischer here describes two noteworthy cases in which the galvanic 
current applied to the central organs caused a change which favored 
the cessation of auditory hallucinations. The intensification of these 
hallucinations by chewing, by food (which was therefore refused), 
the amelioration of them by stopping the ears, the hyperkusia that 
attended their intensification, and the auditory obtuseness that 
marked their decline, all point- to the same close relationship. 
Galvanization, it is inferred, however, intensifies psychic excitation 
ar ue is applied when it has already begun to abate, when it is 

eneficial. 


Raperimenieie Untersuchungen eur Physiologie des Geruchs. Yon Ep. 
Arnonsoun. Archiv f. Anatomie u. Physiologie, III u. IV Heft, 
1886, pp. 321-57. 


These experiments were made under the direction of Professor 
Kronecker, and seem well calculated to allay the unusual distrust so 
commonly felt for subjective sensations in this particular field. On 
the basis of the old experiments of Tourtual and E. H. Weber, most 
text-books in physiology state that only-gases and vapors, and not 
- fluids, brought into contact with the olfactory organs, can excite the 

sense of smell. Solutions of salt, wormwood, dilute sulphuric acid, ` 
and cologne had been introduced into the nasal cavity. Valentin, and 
still more Peni Vintschgau, after further experimentation, also 
reached the conclusion that only substances suspended in the air 
could be smelled. Yet the olfactory organs are covered by a layer 
of mucous secretion. The common view that fish not only have 
olfactory organs but use them was further tested by the author as 
follows: Ant eggs, a favorite food of gold fish, were saturated with 
clove oil or tide and thrown into a tank, and approached but 
refused without being touched within several millimetres by the 
fish. By using a tube the author introduced’ into his own nose 
solutions of camphor, clove oil, cologne and other substances, with 
special precaution to avoid injurious degrees of concentration and 
temperature, and found them distinctly odorous for some time and 
in more than 100 experiments. A temperature of 40°-44° C. gave 
best results. Such statements as Kant’s, that “smell is taste acting | 
at a distance,” or Cloquet’s, that “smell is to air as gustatory solu- 
tions are to fluids,” must therefore stand corrected. 

By further experiments it was found that a rinsing solution of 
about 0.73 per cent solution of salt was most favorable as an indiffer- 
ent fluid to keep the function of the olfactory organs intact. Reck- 
oning from this as a basis or unity, solutions of other salts of equally 
favorable degree of concentration were carefully deferuined and 
named ‘‘osmoteric equivalents.” Thus salt has the smallest osmo- 
teric equivalent of the chief fluids of the body. Of the other 
lene of blood serum, bicarbonate of soda has an osgmoteric 
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equivalent of 2, aint sour of soda 4, phosphate of soda and magne- 
sium sulphate 6. The sensory effects of mixtures of these salt solu- 
tions can be correctly calculated on the bases of these equivalents. 
They have thus their own smell, though they have before been 
considered odorless. | 

With the kathode in the nose the author had a distinct sensation 
of smell in opening an electric circuit, and with the anode in the 
nose by closing it. In opposition to Bidder it was also found that 
fragrant substances taken into the mouth and expelled through the 
choana were distinctly smelled, and it is inferred with Paulsen that 
the exspiratory and inspiratory current of air take substantially the 
same course through the nose. Fatigue soon blunts and almost 
arrests the sense of smell, but it fully recovers its degree of sensitive- 
ness, but not its power of endurance, in a few minutes. Entire 
exhaustion from one odor leaves the organs of smell with maximal 
sensitiveness for other odors. Thus the law of specific energy seems 
to hold for various olfactory fibres or systems of fibres. This fact 
would seem to give a method by which the much disputed problem 
of a classification of smells could be solved. But it is needa! that 
experiments be made with chemical substances of known composi- 
tion. Chemists differ widely respecting the smell of some even of 
the more common objects, and of many others the text-books do ' 
not state whether they smell or not. Only four elements, chlorine, 
bromine iodine, and phosphorus, smell. These seem to the author 
to be odorless ina pure state, and he concludes that all elements 
are odorless. There are few more vague terms in the psycholo 
_of sensation than those designating odorous qualities, and the 
need of a more chemically scientific nomenclature is greatly felt. 
Smells were located by the author and others whom he tested not 
in but before the nose. One of his subjects had a very vivid dream 
of experimenting with camphor which seemed to be very distinctly 
smelled. The author finally queries whether the movement of 
many odorous substances on the surface of water is connected with 
the ciliary epithelium which Waldeyer lately found over the olfac- 
tory region. It seems especially to be hoped that the capacities of 
the fatigue method of classifying odors will soon be more fully tested. . 


‘Note on the Specific Energy of the Nerves of Taste. Studies from the 
Biological Laboratory of the Johns Hopkins University, Vol. 
IV, No. I. By W. H. Howzu, Ph. D., and J. H. Kasruz, 8. B. 


A chemically ‘pure substance, named para-brom-benzoic sulphi- 
nide (formula C.H:Br j ee NH), first made in the chemical 


laboratory of this University, and a derivative of the new substitute 
. for sugar called saccharine, was found to cause very intense and 
pure gustatory sensations of bitter when applied to the back part of 
the tongue (region of the circumvallate papillae) and a sweet taste 
when applied to the tip and borders of the anterior half of the 
I. The latter sensation was much feebler, sometimes reported 
as slightly acid or metallic sweet or slightly astringent. In a few of 
the twenty persons tested the sensation on the lip was at first 
slightly bitter, then sweet, which does not accord with the reaction 
time experiments of bene ae which showed sweet much quitker . 
than bitter. Saccharine itself on the back of the tongue caused in 

-some persons a rapid alternation of the senkations of sweet and 
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bitter, like rivalry of the two fields of vision. That a chemically 
pure substance arouses different taste sensations (and those more 
purely aa than acid and salt) favors the doctrine that each 
taste sensation has its own specifically energized set of nerve fibres. 


Dis Methode der Aequivalente angewandt sur Maassbestimmung der 
Heinhett des. Raumsinnes. Von Dr. W. CAuERER. Zeitschrift f. 
Biologie, 1886, pp. 508-559. 


The chief object of this “method of aequivalents” (first used by 
Weber) is to ascertain the relative sensibility of different parts of ~ 
the sensory surface. Dr. Camerer contributes a very extensive 
though somewhat unsatisfactory series of observations on the 
“ gpace sense” of the skin as tested by this method. For example, 
he places the compass Po) nis 4 lines apart (1 line=2.266 mm.) on the: 
forehead, and then finds how far apart the points of a second com- 
pass must be to produce a sensation of equal aperture on the lips 
and finds it 2.4 lines, t. 6. the ‘‘aequalization ratio? of the forehea 


ee ee ee 
to the lips is 54 = 1.67. 


The application of the line is always closely successive, and the 
variations caused by beginning with an aperture too wide and 
gradually narrowing, or reversing this proceeding; by applying the 
‘constant’’ compass first or last; by varying the absolute distance 
between the compass points, are all worked out in detail. It is also 
evident thata constant as well as a variable error will come into ` 
play. The following table summarizes the results of the first por- 
tion ‘of his experiments: 


Constant 


Forehead| Forehead! Palm to ip É 

Distances. | to Lip. |to Wrist. Forehead. Forehead. TA 

4 Lines. 1.668 1.0165 ; ; 1.051 

8 e 1.858 0.9768 š š : : 1.055 

12 i a .044 

' 16 H: 033 
20 x 028 
24 ff .025 





Each ratio is based upon 240 observations, and the distances were 
always applied transversely. An important result is that the ratio 
is affected by the absolute size of the distance applied, the ratio 
approaching unity as the distance increases. `: 

ny irregularities occur ; while in the 4th series the forehead has 

a finer sensibility than the palm, in the fifth series this is reversed. 

It is algo to be noticed that this method does not show nearly as 

eat differences between the severable pee of the skin as Weber 
oes with the method of ‘‘ just observable differences.”’ 

The individual differences of the four observers who were tested 
were slight; the effect of practice was quite marked, as shown by a 
decrease of the aequalization ratio; and the average deviation (vari- 
. able error) was about 8.5 per cent (in Series 1), it being considerably. 
smaller in the larger distances than in the shorter ones. 

A few other questions that were asked were these : 


- 
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(1) If I have the aequalization ratio of the wrist to the forehead 
and also of the forehead to the lip, by multiplying the two will I 
get the game ratio for the sensibi ity of the wrist to the lip as I 
would by actual experiment? For the instance just noted this ig 
found to hold, the calculated ratio being 1.4012 and the observed ' 
1.3814. A similar comparison of the wrist, palm, and finger-tip, 
however, gave a Sincordant result. 

@) It was found thatthe sensibility near the median line ofa 
limb or part of the body was very slightly superior to the lateral 
regions immediately next to it as well as to those farther removed. 

(8) On the this method, that of the “right and wrong cases,” 
and that of the “‘just observable difference,” were applied to the 
relative sensibility of the longitudinal to the transverse axis, and 
all three agreed in making the transverse axis somewhat superior. 

Dr. Camerer concludes that the reliability of the method ig not 
clearly made out, and that the assumption of certain constants is 
necessary to account for the discrepancies to which it leads. An 
attempt is also made to bring the results into connection with the 
recent views of Goldscheider, but here again agreement is impos- 
sible. The facts must be sate te as such for the present, and their 
a ripe be postponed until more is knowh of this ever widening 
fieid of research. ode 


Untersuchungen über den Fithiraum der Hand. Erste Mittheilung. 
Yon Dr. J. Lozs. Arch. f. die Ges. Physiol., September, 1887. 


With body fixed, all points touchable by the point of the index 
finger of a-freely movable hand and arm are called, in imitation 
of Hering’s optical nomenclature, the tactile space of the hand. The 
rectilinear distance between any two points in this hemispherical 

ce is called the tacit tract. The nuclear point is, arbitrarily 

osen, determined as the pon in the median plane (between the 
tactile spaces of the two hands) where the index fingers meet 
when the upper arm is adducted and the elbows flexed at right 
angles. In the first series of experiments a horizontal thread was 
stretched through the nuclear point, and grasped at that point with | 
thumb and finger of each hand. At a signal both hands moved 
symmetrically out with closed eyes and as nearly equal rate as 


_ possible till halt was called. The distance traversed by each hand 


was measured in experiments on about 30 persons. Orson 
was found to have a preferred hand which went always farther 
than the other, the difference being from one tenth to one half the 
entire tactile tract, and often with an apparent maximum at 150-200 
mm. from the nuclear point, from which the experimenters always 
tried to keep the distance constantly equal for both hands. If one 
hand was moved passively, neither the sense nor the constancy of 
the result was affected, yet the tactile tract of the moved hand was 
pss i increased. Knowledge of the constant error he was 
making on the part of the experimenter had only a temporary effect 
in correcting it. In hospital patients with unilateral defect the 
asymmetry was greatly increased. When both hands moved at the 
same time in the same direction the medial tract was always consid- 
erably greater than the lateral; but the over-estimation of the medial ` 
tract diminishes very rapidly when one hand passes over into the 

tactile space of the other. When one tract was marked off and felt 

and another to be moved over judged to be equal to it, the reproduced 
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tract was constantly greater or less in different persons with little 
reference to the position of the pattern line or its direction. The 
chief ground of judging the distance traversed by the hand is the 
time occupied by the motion; to judge differentially of rapidity 
requires much practice. This appeared in testing Vierordt’s state- 
ment that a point drawn across ike hand seemed smaller the more 
rapidly it was moved, and by drawing threads and wires with dif- 
ferent rapidities between the thumbs and fingers of passive hands. 
' Thus if the duration of the impulse and of the movement is the 
same, se aad is generally neglected. Equal- volitional impulses 
give rise to the oe of equal rapidity. 

Substantially all these results and others were obtained wa 


a 
different method, which makes the, long discussion that closes this ` 


article unnecessary, as long ago as early in 1882, and published in ~ 


the’ English ‘quarterly journal, Mind, by G. Stanley Hall and E. M. 
Hartwell, under the title BHateral Asymmetry of Function. These 
observers also showed that the eyes follow the same asymmetric 
tendency; that there is a constant error, which was measured, in 
attempting to bring the index fingers into the position which is 
designated by’Loeb as the nuclear point; that there is a constant 
asymmetry in reaction time, in maximal clenching movements, etc. 


Uniersuchungen über dis Warmestrahlung des menschlichen Körpers. 
Von À. . Virchow’s Archiv, January and February, 1887. 


These extended and valuable researches were made in Ziirich, 
and in part under the direction of Prof. H. Hichorst, and embrace the 
study of heat radiation in both normal and morbid, especially fever, 
states, but later pathological studies are yet to be described in 
detail.. The formula of none and Petit, that the heat radiating 
from a body is proportional to the fourth power of its absolute teti- 
. perature, does not apply to living bodies, which lack a constant con- . 
stitution internally and superficially. All formulae agree in makin 
radiation decrease with decrease of heat for constant conditions wi 
lifeless bodies, while for the human body, especially in fever where 
anti-febrile medicines are used, radiation of heat increases as the 
` body cools. All previous studies, from Scharling in 1849 to 
d’ Arsonval in 1885, followed: the same method. A naked man was 
placed in a receptacle in a room of constant temperature, and after a 

iven time the difference of.temperature between the receptacle and 

e room was made the basis of calculation. This, however, does 
riot show the normal, but rather the artificial loss of heat. The. 
method used by Masje was to allow the heat from any expcsed part 
of the body to radiate through a closed card-box, to avoid air move- 
ments, upon a fine metallic electric conductor, whereby its resistance 
is changed proportionally to the elevation of the temperature. 
Another equilibrating conductor also, of long strips of tin foil on 
Sales percha, is used, and between the two is a galvanometer. 

hen the two conductors are at constant temperature and a current 
is allowed to pass through them, the effect of the two can be so 
exactly balanced by a rheochord that no deviation of the mirror of 
the galvanometer is observed. But if one is exposed to the radiant 
heat of the hand, the resulting difference of temperature in the con- 
ductors is very accurately recorded by the galvanometer in excur- 
sions directly proportional to the heat absorbed by the conductors. 
By this method the following results were reached. After uncovering 
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a part of the body usually, covered, the radiation of heat from 
it Increases, not always constantly, but with variations, and this 
increase is more rapid if the surroundi temperature is low. 


. Parts normally uncovered, as the hand and face, radiate heat about 


- tions of atmospheric humi 


uniformly all times of day. Under the same meteorological condi- 

diiy and barometric state, radiation in the 
game person varies from day to day, as does the relative radistion 
from different parts of the body. Radiation is least on parts of the 
body covered with hair ; itis more on flexor than on extensor sides of 
the limbs, especially the arms; on symmetrical points it varies but 
Little in adults, but sometimes much in children; the average radia- 
tion from covered parts is less in women than in men. Extensive 
tables of the amount of radiation from equal surfaces of different 
parts of the body are given. A moderately cold or warm bath in- 
creases radiation afterward, as well as after exercise or friction. 
After the inward use of antipyretics, radiation increases as the 
bodily temperature sinks. The author believes the cause for increase 


‘ and decrease of radiation is to be sought in a change of the physical 


and chemical constitution of tissues which is under the control of 

the nervous system. 

Einfluss des Nervensystems auf dis thierteche Temperatur. Von Dr. 
UGcorrso Mosso. Virchow’s Archiv, October, 1886. 


This prize thesis, by a young brother of the well known physiol- 
ogist of Turin, is a résumé of a more extended paper published in 
Italian. The valuable work of Heidenhain in 1 presents the 
history-of the conclusion now so fundamental in physiology, that 
muscle contraction developsheat. Itis only bad batteries, however 
that do so. If itcould be shown that heat continues to be developed 
after the muscle has ceased to contract, that the increase of heat is 
not proportional to the work, that by the constant contraction of a 
muscle the temperature of an organism cannot be increased, and 


. that the temperature of the body may diminish while the muscular 


y 


work remains the same, then it may be inferred that heat pro- 
duction is an attendant but not necessary phenomenon of contrac- 
tion. The first of the above statements was proven. by stimulating 
reflex frogs, from the thighs of which calorimetric readings were 
taken. Dogs were allowed to run inside wheels six metres in cir- 
cumference for six hours, and rectal measurements of temperature 
showed, after a rapid rise for the first hour, a ual sinking for 
the following five hours, reaching the intermediate point between 
extremes of temperature at the beginning and end of the first 
hour, and at rest sinking rapidly below the former. The tempera- 
ture of Dr. Mosso’s body during a two days’ march was’ not in rela- 
tion to the work done. Again, strychnine increases the tempera- 
ture of the animal body, even after it has fallen through the influ- 
ence of curara, and in spite of the most complete immobility of the 
muscles. In dogs the rectal increase thus obtained is as much as 
three degrees. Of the three places, brain, sinus, and rectum, where 
measurements were taken, which were about alike, the sinus tem- 
perature always decreased with muscle work. In experimenting 
with drugs causing convulsions, temperature always increased before 


cramps, and the blood temperature in the right sinus often fell . 


during cramps. In curarized animals a rapid and lasting elevation 
of temperature was observed asa result of the infliction of pain. 


kz: 
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Similar elevation of temperature was observed in man as a result of 
pain, but here the conditions were more complicated. The rectal 
temperature of dogs, which is very susceptible of variation, rose 
sharply at sound of a gon, and stitl more from the emotions con- 
nected with bringing them from the cool cellar, where they spent 
the night, into the laboratory, and also on seeing other dogs. 
Emotion also increased the temperature of pigeons. A strong 
emotion of joy caused in the author an increase of temperature 
amounting to nearly a degree, which had only sunk to half a degree 
four hours later. 


Four Cerebral Heat-Oenires. By Isaac Orr, M. D., and WILLIAM 
S. Canrsr. Therapeutic Gazette, Sept. 15, 1887. 


In previously published results Dr. Ott claims to have shown that 
fever is mainly a disease of the nervous centres; that albumoses, 
peptones, the leucomaine neurine, produce fever through the ner- 
vous system ; that antipyretics produce fever by acting on it, and 
that the ascription of fever, sleep, and the action of peripheral irri- 
tants to modifications of circulation is entirely erroneous. In -this 
article he-attempts to define more minutely the heat centres which 
he claims to have been the first to discover about the corpus 
striatum. The method was calorimetric observations on trephined 
rabbits. Four centres are found: 1, in front of and beneath the 
corpus striatum ; 2, on the median side of the nodus curiosius; 3 
the parts about Schiffs crying centre; 4, the anterior inner end of 
the optic thalamus. The last causes the highest rise of tempera- 
ture, but the elevation caused by 2 and 3 lasta longer, sometimes 
more than three days. These centres have excitory and inhibitory 

wer.: oeann and circulatory ae attending puncture 

ave no thermal effect. Puncture may either remove their inhibi- 
tion on the spinal thermogenic centres, or cause them to act with 
these as exciting centres in exciting increased chemical metamor- 
hosis of tissue. In an earlier article (Journal of Nervous ana Mentat 

.8eG 868, TUF: 1887) Dr. Ott claims to have shown that the thermo- 
‘inhibitory fibres decussate at the nib of the calamus, and in still 
another, this indefatigable experimenter (all in his private labora- 
tory at Easton, Pa.) has explored the relation of the thermogenetic 
apparatus to atropine (Therapeutic Gazetis, August, 1887). . ` 


Reactionssiten der Temperatur-Empfindungen. Von Gorpscuwxrpzm. 
Berlin. Physiolog. ellschaft, June, 1887. 


A suspended metallic ball was so hung that displacement of it in- 
volved the breaking of an electric circuit for chronological measure- 
ment. The stimulus was made with closed eyes and by active motions 
of the pergon stimulated, and upon many different dermal points. ` 
The chief results were that temperature sensations come to conscious- 
ness later than those of contact, that cold is perceived much sooner 
than heat (15° C. and 50° C.), and that-this difference increased with 
the distance from the brain, till it reached the relatively enormous 


| -amount of about half a second. With feebler degrees of thermal 


stimulation both the average and personal errors increased, as did 
the time. Still greater retardation of sensation from heat has been 
observed (Stern—Oppenheim) in tabes. Goldscheider does not think 
this difference between warm and cold due to different centripetal 
paths nor to difference in peripheral stimulation. The cause is not 
yet apparent. : 
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Zur Physiologie des Geschlechtsapparates des Frosches. Von Prof. J. K. 
TaRcHANOFS. ‘Pfliiger’s Archiv, 1887, pp. 820-351. 


Spallanzani and Goltz had found that the sexual embrace lasted 
` from four to ten days till the last had appeared and been 
fructified, and that not only the strong fore legs and thumbs of the 
male, which were so firmly locked together that they could not be 
parted without legion, but the whole nervous and muscular apparatus 
of embrace was im a state of strong and constant tonic excitation. 
Decapitation nor burning did not interrupt, nor burning nor abscis- 
sion of limbs of the male prevent a renewal of the act. To answer 
the question, what is the impulse that proceeds from the female 
and what is the seat of excitation in the male, Goltz removed the 
ovaries, cord and brain and skin along the back of the female without 
lessening the ardor of the embrace by the male, which, however 
refused a male sewed into the skin of a female, and concluded that 
every part of the female had a certain attraction. The various 
senses of the male were successively eliminated, and the conclusion 
. reached that the attraction affected its every sensory apparatus. 
The reflex mechanism of the embrace was found to be located in 
the upper part of the cord, and to be excited from the skin between 
the fore legs, and after decapitation the finger of a man is clasped 
as tightly as the female with intact brain, but if this skin is removed 
the embrace no longer takes place. Castration did not affect the 
perin of the male nor even relax his embrace, but spots were 
ound on the skin where the application of acids relaxed the embrace 
of the reflex frog. After repeating and confirming these experi- 
ments, Tarchanoff cut out the various internal ae of the male, 
including testes, one after another during the embrace without re- 
laxing it. Only the emptying or excision of the seminal vesicle 
‘ caused voluntary relaxation and lasting sexual indifference of the 
male. The same result followed section of the nerves connecting 
these vesicles with the cantral nervous system. Relaxation of the 
embrace by inhibition caused by painful reagents is far easier near 
its beginning than near its end, and with intact than with excised 
brain. Stimuli of the thalamij or anterior portions of the corpora 
aa maw are especially effective in relaxing the embrace. This in- 
hibition, the author inclines to think, is direct. 


Hin gekreuzior Reflex beim Frosche. Von O. Lanaxunporrr. Arch. f. 
Anat. u. Physiol., 1887, p. 141. 


If a frog ig held in the hand so that its hind legs hang down 
loosely, and the skin near the eye or tympanum be stroked with a 
blunt instrument, the leg on the opposite side is strongly flexed and 
abducted, and the web between the toes unfolded. The movement 
is tetanic, and continues some time after the stimulus is removed. 
This reflex, not provided for by Pfliger’s laws, succeeds on nearly 
every frog, and even if the hemispheres and mid-brain are re- 
moved, but is inhibited by strong sensory stimulation on the same 
side. With electrical stimulation, when the kathode is applied to 
one and the anode to the other side of the head, the experiment 
succeeds also, but best of all with contra-lateral tetanizing induction 
currents. The crossing must take place beneath the medulla, but in 
what region of the cord it is not determined. i 
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Myographiseha Versuchs am lebenden Menschen. Von A. Frox. Arch. 
f. d. Ges. Physiol., September, 1887. 


Change of tension in muscles so disposed that their length cannot 
vay is called isomeric contraction, and an apparatus devised by 
Fick to show this change of tension is called a tension indicator. 
The extended hand was laid in a simple frame with the palm or sur- 
face vertical, the thumb directed upwards with its ball restin 
against a solid wooden surface, and the index finger, to the secon 
joint of which the indicator was attached, in a horizontal direction. 

e changes of length were of course not absolutely excluded, but 
were registered, Sek magnified, by a very ae lever. Electrical : 
' stimulus was applied to the abductor indicis. Thus it was possible 
to reckon what Weber called the “absolute muscular power,” or 
the direct pull of the muscle on that part of the bone leverage to 
which it is attached, which is a magnitude of the same order as that 
which Koster by another method determined for the muscles of 
the calf of the leg. No endurable. degree and no frequency of 
electric stimulus can excite the same degree of tension as the will, 
but only at most about two thirds as much. ` À tetanus can develop 
from six to ten times as great tension asa single shock. While a 
frog’s.muscle of about the same size develops great energy of con- 
traction from a single shock, a series of tetanizing shocks can hardly 
develop double the energy of one. The voluntary and electrical 
stimulus summate, but the greater the ores a tension the less is 
the additional tension caused by electricity. The interval of time 
between the individual shocks is within wide limits indifferent. 
Besides this increased tension the electric stimulus there is a later 
reflex diminution of the voluntary tension. If the latter was maxi- 
mal, only the reflex effect is seen on the indicator. 


Ueber Alazise und Muskelsinn. GoinscHEIDER. Verhandlungen der 
Physiol. Gesellsch., Berlin, August, 1887. 


‘Dr. Goldscheider reports experiments which favor the Leyden 
theory of spinal ataxia (which ascribes it to lesions of sensory tracts), 
as opposed to the theory of Erb and Friedreich (which ascribes it 
to centrifugally conducting co-ordination fibres). As both parties 
admit that in rare cases there may be extended and absolute anæs- 
thesia produced without ataxia, as well as ataxia without disorders 
of sensibility, the question really focuses down to the problem of 
the muscle sense. To test this he rested the hand in a plaster. 
mould, palm upward, and bent the index finger back by changing 
prosom of a small weight, measuring carefully the least angular 

ending at the first joint which could be perceived. A faradic 
current was then applied over the joint which caused nearly com- 
pole anesthesia, when it was found that the finger joint must be 

ent far more to be perceived than before. Thus centripetal im- 
pressions from the nerves of the joint seem to be an element in the 

reception of passive movement, If active movements are atzempted 
-by a finger thus faradized, they can no longer be made continuously, 
but are intermittent, as well as excessive. and more rapid, in other 
words ataxic, while the subject believes the movements to be 
. uniform. With strong currents the oe representation of both 

flexion and extension is like stairs. If the eye and attention are 
turned to the finger, the amplitude and rapidity. of mosion are 
reduced to the normal, but the intermittence can be but slightly 
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_reduced. This phenomenon is ascribed to a reduction of sensation 
for changes of position. The greatly increased threshold value of 
the stimulus of co-ordinating the action of antagonistic muscles is 
the closing explanatory suggestion. 


Ueber Unterschetdungszetten. J.v. Krres. Vierteljahrschrift f. Wiss. 
Philos., January, 1887. 


According to Wundt, perception is the entrance of a conception 
into the inner field of vision, and apperception is its entrance into 
the inner point of vision; and he ascribes a distinct element of a 
total reaction time to the interval between these two processes. 
v. Kries doubts the wisdom of thus introducing figurative expressions 
which are not immediately intelligible into the description of 
psychic processes, and thinks that this formulation of Wundt runs 
some risk ot overlooking ‘important things and confusing different 
ones. It inclines uncritical minds to think that each concept, a 
certain time after it enters the field of mental vision, passes on to 
the focus of attention, and that thus apperception time of eë. g. a 
complex object is always a quite definite time. v. Kries therefore 

refers the term differentiation time; first used by him in 1877, 

ecause the different qualities of the same object are known in quite 
different times depending on the direction of attention, etc. In 
these earlier experiments the task for the experimenter was to 
give all his attention to determining whether a signal had a certain 
quality (s. g. was red or not), which is quite different from recognizin 
which of several colors appeared. Again, the so-called ¢metho 
of Donders requires simply reaction on a and not to b, and is not to 
be confounded, as Wundt does, with a choice between motion and 
rest. v. Kries’s experiments involve only mental differentiation, and 
his results, such as that localization is quicker than judgment of in- 
tensity, optic direction than distance, and acoustic localization time 
increases with decrease of the angle of divergence, are not to be 
brought under Wundt’s rubrics. undt’s method of reacting after 
the judgment is made that perception has taken place, introduces an 
element of introspection which is too variable to give precise results. 
Differentiation time proper is here at least increased by a value of 
unknown magnitude, and it is impossible to exclude cases In which 
the impulse to reaction precedes knowledge. In such a series of 
psychic processes it is impossible to bring the reaction always at 
one and the same stage of each series, as much so as it would be to 
react at either tbe optic or the acoustic sensation of.an electric spark 
at will. Results by Wundt’s method are therefore doubted. Either 
the reaction is too quick, or else reflection time is added. Of Wundt’s 
pupils, all have found, therefore, too long reaction times, and one of 
them, Cattell, even intimates that v. Kries not only often reacted 
prematurely, but often suppressed results, in one series in fact more 
than ‘half of all. This v. Kries indignantly denies, and repeated 
his former experiments only to find them correct. 


Krtissches und PEE A usq über den Zeitsinn. Von RICHARD GLASS. 
Philosophische Studien, IV, Heft 3, pp. 423-457. 


The fact that in the sphere of the time sense, more than else- 
where, the conclusions of different observers stand in glaring con-. 
tradiction to one another, induced. the author to attempt to add his 
contribution to the topic. He follows in the footsteps of Estel and 
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Mehner, and used the same instrument, the essential parts of which 
consist in a device for marking off the standard time by the interval 
between two electric clicks, and for measuring the time between the 
last of these clicks and the stoppage of the apparatus, the latter 
being the time that the subject regards as equal to the first interval. 
Vierordt had found that small intervals are over-estimated, large 
ones under-estimated, an indifference point (where the estimate is 
correct) intervening. Estel found that at the multiples of the time at 
which this indifference point occurred there were likewise maxima 
of accuracy of judgment; he also concluded that Weber’s law was 
not applicable to the time sense. Mehner’s results are, that these 
maxima of accuracy occur only at the odd multiples oi the indifference 
time (.71 sec.), the minima of accuracy occurring at the even multi- 
ples, up to about 11.4 sec, Furthermore, that intervals up to .7 sec. 
were exaggerated ; intervals from .7 sec. to 5 sec. were under- 
estimated, and: larger intervals again exaggerated. The author 
ee these results to a rigorous criticism, the outcome of which 
is that a harmony in the results can be brought about only by not 
working the results for more than they are worth, and by taking 
into account the method, the unavoidable individual differences, 
and the rough and unusual sense exercise that is employed. 

His own results are as follows: The standard times in the first 
‘series were the multiples of .7 (in the main) up to 15 sec.; and 100 
observations on each time were made. He finds that points of 
greatest accuracy are at 2.8, 7.8, 9.8, 12 and 14.2 secs., and of mini- 
mum accuracy at 5, 8.5, 10, 12.8 and 15 sec. This does not agree 
with the periodicity of Mehner, but shows two groups of relative 
indifference points, each pee by an interval of about 5 gec. (2.8 
7.8, 12), (9.3, 14. The result of the second and more extended 
series is that the difference between the points of greatest accuracy 
is quite regularly 1.25 sec., with the exception thet at .8 sec. there 
is a point not thus included. The law for the points. of least 
accuracy cannot be traced. If we take into account that all the 
tee ae: are too long because they include parts of a reaction time 
and deduct s of a sec. on this score, all the intervals (excepting that 
at .8) are under-estimated. The general conclusion supports Vierordt 
and opposes Mehner. Regarding Weber’s law the author concludes 
that while decided deviations from this law occur (some of which 
can be explained), yet there is a strong tendency to follow the law 
as aaa as the nature of the experiments would lead one to 
expect. 

t will be seen that while this paper forms a real contribution to 
our knowledge of the time sense, it by no means places this topie in 
the clear light in which it should stand to gain recognition as a 
branch of accurate science. J. J. 


Beiträge sur T heoris der sinnlichen Aufmerksamkeit und der activen 
Appercepiton. Von N. Lanas. Philos. Studien, Bd. 4, Heft 7. 


Attention strengthens sensations, so that even very weak ones ma 
eclipse in consciousness those objectively far stronger. But for this 
specific power, present sensations would expel concepts, memory, 
etc., because the former are more intense. Attention, however, is no 
extraneous power. It is a name for the process of reinforcing one set 
' of prera ne by another set. In attention the will does not work 

directly on concepts. The will must not be divided into motive and 
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apperceptive will, and it cannot inhibit concepts. This whole prob- 
lem has grown in importance with the decline of the English theory 
of association, and the latter is due to the neglect of the phenomena 
of active apperception. Very feeble sensations strongly attended to 
alternately vanish and grow intense. The duration OF the periodic 
wave of attention can thus be measured. Helmholtz had noticed 
this vacillation of unusual optical impressions in experiments with 
Masson’s discs, and Urbantechitsch had noticed a similar phenom- 
enon in the ticking of a watch not due to objective variation or 
to peripheral organs, but to central changes in attention. It is 
observed in cases of perforated tympanum, and so cannot be due 
to periodic tension of entotic muscles. That this is not due to the 
ela PN of the acoustic nerve, as Urbantschitsch thought, is shown 
by the fact that when the phenomenon is observed for both optical 
and acoustic sensations simultaneously, the two periodicities of the 
two series of sensations do not coincide, but are separated by a fixed 
interval. Thus the cause cannot lie in independent peripheral 
organs, but must he in a common centre. Lange was able to register 
these vacillations of intensity chronoscopically, not only for one, 
but for two kinds of sensation simultaneously. These periods are 
longest for sound (8.5 to 4 seconds), next longest for light (8 to 3.4 
seconds), and shortest for faint electrical stimuli (2.5 to 2.6 seconds). 
The average variation was less than one fourth of the entire period. 


De la Répartition du Sang circulant dans P Encéphale. Expériences 
faites au laboratoire de physiologie de l Université de Brux- 
elles. E. SPEL. L’Encéphale, 1887, Vol. I. š 


The old theory that the brain was congested in sleep was first 
effectively combatted by Durham in 1860. Since then the anaemic 
state of the cortex has been Sia ag eta | proven in four ways: 
J; Ai experimentation on animals by Claude Bernard, Weir 
Mitchell, and others; 2. A little later, by observations of the move- 
ments of contraction and expansion in patients who have lost a part 
of the skull; 3. By observations on the game class of patients b 
the more precise graphic method—last and chiefest by Mosso ; 

A method preferred by Hammond, of ophthalmoscopic observation 
of the retina as reflecting the vascular state of the brain. The 
method of Spehl was to apply about the neck of 8 rabbit an appa- 
ratus by which all connection between the head and trunk could 
be instantly arrested and decapitation be then carefully made. Five 
animals in the norma! condition’ were subjected to this treatment 
and the weight of the whole body: and that of the quantity of bloo 
in the h and trunk carefully determined. Five more were 
treated then in the same way in a state of sleep induced by chloral, 
and the results compared. The average proportion of blood in the 
head in the latter series had sunk from one eighth to more than 
one eleventh, confirming thus the general conclusion that in sleep 
the brain as a wholeis.anaemic. The mode of experiment.does 
not of course admit of discrimination between the quantity of blood 
in the head and in the brain only, and the inference from sleep 
produced by normal sleep to the hypnotism of chloral is obviously 
only highly probable. e author su , in conclusion, that the 
ifferences of opinion that have prevailed may be due to the active ` 
. parts of the brain being conges and inactive parts anaemic at 
the same time. 
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I.—HISTOLOGY OF THE NERVOUS SYSTEM. 


Ueber don Ursprung und den centralen Vorlauf des Nervus Acceszorius 
m, Von Orro Ders, München. Allg.’ Ztschr. f. Psych., 
XLII, 4. ` | 


The author studied the origin and central course of the accessory 
nerve in the normal human cord and in the cords of rabbits in 
which the nerve had been removed by v. Gudden’s method. At 
the level of the olivary body the accessory fibres cease. Below this 
they first arise, in the oblongata, from cells in the middle of the 
anterior horn (superior nucleus). This group of cells becomes more 
lateral, and between the second and fourth cervical nerves lies on 
the lateral edge of the anterior horn (the median nuclens), while 
below this it occupies the base of the lateral horn (inferior nucleus). 
‘Certain fibres emerge at the level at which they arise, others run 
towards the head, then turn at right angles and come to the 
periphery. 


Sulla degeneracions discendenti consecutive G lesions sperimentalt in 
dicerea eons della corteccia cerebrals. Dei Dot. V. Mancur e G., 
ÀLGERI. Revista speriment. di freniatria e di medicina leg., 
1887, XII, p. 208. 


The authors experimented on dogs and monkeys, from which 

they removed parts of the cortex, and then, having allowed the 
animals to live months or years, searched the oblongata and cord 
for degenerations. (1) On iirc dogs a piece of cortex 1.5 cm. on a 
side was cut away from the motor region (D. H. C. of Munk’s 
figures). (2) On three more dogs a piece of the same size in the 
intermediate region (F. of Munk) was removed, and in (3) a final 
three a a of the occipital region (A. of Munk). (4) Finally a 
monkey had the region A: on both sides removed, and square piece 
in the upper third of the central convolutions on both sides. In all 
series there were motor disturbances—most marked in the first and 
least so in the last. Sensory disturbances in every case also. These 
were least marked in the first and most so in the last. The dis- 
turbances did not in either case entirely disappear during the time 
that the animals were allowed to live. 
° The degenerations, found were distributed among motor and 
sensory tracts in the cord in a way roughly indicated by the reac- 
tions of the animals. In 1, degsnerations were found in the crossed 
and uncrossed ps tracts and some fibres in the columns of 
Burdach. In 2, partial degeneration of the crossed pyramidal 
tracts, extensive degeneration in both columns of Burdach, and 
scattered atrophic fibres throughout the entire section of the cord. 
In 3, the degenerations were as follows: Complete atrophy of the 
crossed column of Burdach, while the crossed column of Gall and the 
entire uncrossed posterior column showed only a few degenerated. 
fibres. In 4, the monkey, which was kept alive two years, the 
entire extent of both post. columns was degenerated, and there were 
scattered atrophic fibres through all the other parts. It is con- 
cluded from these resulta that sensory and motor fields to & certain 
= extent coincide in the cortex, and that a complete crossing of 
sensory or motor fibres is not to be assumed. 
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Zwei. Fouerlinder Gehirne. Von Dr. Jon. Seitz, in Zürich. Zeit- 
schrift fir Ethnologie, 1886, Heft 6. 


One of these Fuegian‘brains was that of a man, the other of a 
woman, the respective capacities being 1710 cm*. and 1370 cm’. 
This gives an estimated brain weight of 1681 gr. and 1370 gr. The 
author concludes, after careful study of them, that “The weight 
is average and the measurements average. The measurements of 
the fissure of Rolando are like the European. As regards convolu- 
tions and fissures of the cerebrum, the representations of European 
brains are in all respects applicable to these brains of savages.” - 
The author calls attention to the fact that other investigators in this 
line reaching other conclusions, have often described variations 
from the ordinary as marks of a low type. 


Ueber das Riechcenirum, Eine vergleichend-anatomische Studie. 
Von Prof. Dr. E. ZocKERHANDL, In Graz. Stuttgart, 1887. 


From a careful comparative study of the callosal convolution 
(Balkenwindung), first described by the author, and its associated 
parts, Z. describes the following as the anatomical basis for the sense 
of smell: 1. Cortical portion: Ventral portion and frontal end of the 
lob. corp. callosi, lob. hippocampi with the uncus, Ammon’s horn 
with the marginal convolution, cortex of the peduncul. olfactor. 
of the lam. perforat. anter., and the bulbus olfactorius. 2. Radia 
fibres: Inner marginal convolution. 3. The union of identical 
regions in the two hemispheres is effected through the ant. com- 
Inissure. 4. Association paths: The fibrae propriae of the convolu- 
tions named—the forceps and a part of the fornix and alveus. 


On the Histology and Function of the Mammalian Superior Corviéal 
Ganglion. By W. Harm Warre. Journ. of Physiology, 1887, 
Vol. VII, No. 2. 


To his previous investigations the author has added the study of 
41 sup. cery. ganglia from human adults, 10 from human foetuses, 
, and 46 from the higher mammalia. The results are: 1. In man 

the ganglion is very variable in size, while in animals it bears 
a direct relation to the size of the creature. 2. In man there are 
proportionately more atrophic cells with granular pigment than in 
other mammalia—monkeys are most similar to man—but these cells 
‘disappear as one descends in the animal series. 3. The ganglia in 
the human foetus show only normal cells. The author concludes 
that in the adult we have to deal with a stunted organ, and further 
investigation furnishes grounds for the view that what is true of the 
sup. cery. ganglion is true for the entire sympathetic nerve. 


Ueber dis Bedeutung der Hirnfurchung. Von J. Serrz, Zürich. Jahr- 
bücher für Psychiatrie, 1887, Bd. VII, Heft 3. 


The author looks on the form of the convolutions as something to - 
be explained in the same way that the external form of the species 
of which they are characteristic is explained. The fissures and 
furrows are mechanical aids to nutrition. The topography of the 
brain is influenced by all the causes which influence growth, and ` 
the true significance of the convoluting of the surface can only be 
understood when all these factors are considered. 
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Sulla fina strutiura del corpi striats a dei talamé ottici. Del Dott. 
bie rae Revista speriment. di Freniatr. ecc., 1887, XII, 
p. 285. 


The author here presents the results of several years’ investiga- 
tion on the structure of the corpora striata and the optic thalami. 
The entire investigation is based on Golgi’s work. e finds the 
cells irregularly scattered through both ganglia. Those of Golgi’s 
first type, or the so-called motor, are most abundant in the optic 
thalami, while those of the second type, or the sensory, are most 
abundant in the corpora striata. The fibres enter the cells of the 
first type only. It follows, therefore, that he considers the optic 
thalami as motor in function, and the corpora striata as sensory. 


Ueber den Kornursprung des Augen-Factalia, Von E. MENDEL. Neu- 
rologisches Centralblatt, 1887, No. 23. 


The author points out that in 90 per cent of the cases of apoplexia 
sanguinea the mouth-facialis is affected while the eye-facialis is not. 
That in bulbar eh sis the facial nucleus is found degenerated, 
‘and yet the eye-facialis is not affected. He removed in rabbits and 
guinea, pigs, by modification of the method of v. Gudden, the muscles 
supplied by the eye-facialis on one side. As a result, the posterior 
pan of the oculo-motor nucleus on the same side was found atrophic. 

he fibres from these cells to the facialis stem run apparently 
through the posterior longitudinal bundle. The pathological evi- 
dence, so far as it exists, favors the location of the eye-facialis in the 
homologous nucleus in man. It is another example of the central 
concentration of the nuclei of associated muscles. 


Ueber den Ureprung und den centralen Vorlauf des Acusticus. Von v.4 
Monaxow. Correspondenzbl. f. Schweizer Aertzte, 1887, No. 5. 


_ The author made use of v. Gudden’s method on cats. As a result 
of these experiments the probable track of the acusticus fibres from. 
the periphery to the cortex is given as follows: Posterior root, 
superficial layers of the tuberculum acusticum, striae arcuatae acus- 
ticae, fibrae arcuatae crossing in the raphe, dorsal medullary sub- 
stance of the superior olive, the inferior lemniscus, corpora geniculata 
interna, posterior bigemina and their arm, saga aca aa a 


III.—ABNORMAL PSYCHOLOGY. 


(1) Der Traum als Naturnothwendigkett erklärt. Von W. ROBERT, 
Zweite Auflage. Hamburg, 1886. 53 pp. 

(2) Das Leben tm Traum. Eine Studie, von Dr. PAUL SCHWARTZ- — 
EOPPp. Leipzig, 1887. 102 pp. 

(8) Schlaf und Traum, Eine populär wissenschaftliche Darstellung, 
von Dr. FRIEDRICH Sonoiz. Leipzig, 1887. 70 pp. 

. (1) Different students, such as Striimpel and Hildebrandt. have 

- noted that the materials of which dream images are made have 

come either by suggestion of trivial experiences of recent waking 

life, or are such stimuli incorporated, with little or much modification, 
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into the dream drama. Robert seeks to make this fact the key to 
all dreaming, and to explain the phenomena as a necessity for 
rational psychic life. Whenever we receive an impression we tend 
to act upon it, to elaborate it as it were, and to appropriate the 
useful by storing it away in memory. We receive many impressions, 
some of them of interest, but which we have not time to attend to 
while we are busied with the daily duties. At night these impres- 
sions, thus temporarily set aside, come up, pressing their claims upon 
us when we have leisure to attend to them. Most of these impres- 
sions, together with refuse of ideas digested during the day that lies 
like chips in our mental workshop, are swept out, chiefly during 
the early part of sleep. But morning dreams are more elaborate, 
These work up undigested material which is.of use to the psychic 
economy. In this way does the brain solve our problems for us 
during sleep. Insanity is aaply an overwhelming flood of unar- 
ranged ideas, and hence the value of sleep as a restorative to sanity. 
Robert thinks all attempts to classify dreams are futile. He illus- 
trates his theory by relating and explaining various dreams; also 
notes dreaming of di and of drugs. . 

(2) Our second author emphasizes the idea that we have psychic 
activity in sleep to such an extent as to make dreams the real life of 
the soul. In ae we loge nothing of our character, not one 
jot of mental power. The flighty, illogical, magical, disconnected 
and incomplete nature of dreams is due to the fact that a stable 
world with its continuous stimuli has been shut out from us by the 
closure of our senses, and the stimuli wedo receive come at intervals 
and in a.sudden way, startling us and exciting our emotional nature. 
The mind, as Lotze says, of its own power creates images when the 
sign of the stimulus presents itself, and this is in fact the sensation 
itself. In dreams the mind likewise can create sensations just as 
real as in waking life, and that whether there be external stimuli 
orno. Even in waking life we have power to withdraw our atten- 
tion from external stimuli and in abstraction live. A sensation, B 
perception or 1. 8 representation (memory, fancy, 
Imagination), an hallucination, all are one simple act of mind, but. 
differing in intensity and concomitants; and all these modes we can 
exercise whether awake or asleep. In waking life we do not recall 
dreams to any great extent, but likewise in sleep we have Faas 
the objective world and our past experiences. All the different 
gradations of activity felt in dreaming may be experienced while 
awake. It is all a mental creation like unto that exercised by poets 
and dramatists. The laws of association obtain in a similar manner 
in both states of life. Dreaming is a purer activity of mind, and 
shows its best fruits in the visions of seers and prophets. 

(8) Dr. Scholz has given us a very readable brochure covering the 
entire subject of sleep and dreaming, with a third section on sleep- 
lessness, its causes, and a general consideration of the hygiene of 
sleep. The standpoint is that of modern physiology; the figure 
that of ebb and flow of the tide. In sleep the cerebral activity isa 
a minimum. Pfliiger’s theory of sleep, elaborated by Preyer, is 
adopted as the best theory, though it must be confessed that it does 

‘not offer a complete explanation. All activity of protoplasm is 
accompanied by oxidation—the breaking down of complex molecules ` 
that have previously been built up in connection with absorption of 
oxygen. This absorbed or intramolecular oxygen is, as it were, a 
granary that furnishes force for the activity of the cell But when 
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the cell is active it uses up oxygen faster than it receives it (katabo- 
lism overbalances anabo ia, hence must come a period of rest 
from activity where andbolism has the upper hand. During the 
katabolic process the products of decomposition gather in the cell 
and clog its activities. Then the cell desires sleep. When the 
refuse has been cleared away and the waste made good by synthetic 

rocesses, the cell once more is ready for work, its protoplasm is 
writable and explodes at the first stimulus, the cell awakes. When 
we transfer this picture to the cells constituting the higher ie 
ganglia, and hold that mental au ig accompanied by and . 

ependent on cerebral cell activity, we have a good explanation of 
the cause and phenomena of sleep. The author then explains the 
laws of sleep by application of the above hypothesis. l 

In considering dreams, Radestock is principally followed. The 
controlling centre being asleep, the lower centres are free to act as 
they have a chance, cic are stimulated to activity either by impres- 
gions of the senses, or from the abnormal processes in the body, or 
lastly, by the spontaneous play of the least tired cerebral cells them- 
selves, recalling memories that have not been in the mind for some 


` time. Much comes from the vast region of the unconscious. In the 


+ 


elaboration of dream images, the laws of association will of course 
find frée play. The attention not being fixed is freer to respond to 
faint, impressions, hence incipient disease in the body is able to 
arouse prophetic dreama. . 
No attempt can be made to give a complete abstract of a paper like 
this, which is itself an abstract well worth reading. J. NELSON. — 


Zur Pathologie des Geddchintsses. Von Dr. A. Pick. Arch. f. Psychi- 
atrie, 1886, p. 83. 

While partial anmesia, especially in the field of speech, has been 
carefully studied of late, comparatively little has been added during 
the last ten years to our knowledge of general anmesia, and the cases 
that have been studied with detail are mostly progressive and not 
regressive cases. A married woman of 27 as a sequel of peritonitis 
que lost memory of her own name and age, marriage, child, etc. 

hen she came to the asylum at Dobzean, of which the author is 
the director, she was unable te remember whether she had taken 
her meals, the day of the week, the year, whether she had ever 
seen the doctor, etc. Gradually, however, the details of her past 
life were recalled, recent and remote events revived, and at the 
end of three months her memory seemed quite normal. Optical 
memory images seemed most completely extinguished, so that the 
case may illustrate asymbolism in the changed sense that Wernicke 


g gave to the term as originally suggested by Finkelnburg. In the 


case of patients who confuse persons and objects, get lost in well 
known streets, chew coal oraaa ingredients in cooking, loss of 
memory images is probably the real cause of what is often diagnosed 
as delusions. In this case the tests by questions, pictures, etc., were 
very numerous, and the law that the most familiar concepts of daily 
life were first pee was strikingly illustrated, thus affording the 
often desiderated complement to the frequent observation that these 
concepts were the last to be lost in regenerative cases. Koempfen’s 
law that loss of memory proceeds backward in time from the trauma 
toward childhood, and return of memory is from the remoter past 
to the present, is algo in general well confirmed in this case. But 
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during the period of convalescence the patient was strongly prone to 
localize events in time according. to their vividness in her memory 
ee weakness of associative processes. The high degree of 
epee shown by the patient in the lower stages'of her mental 
obnubilation seems to have been due in part to the general ex- 
haustion which weakened memory also, and also in part to the loss 
of the stimulus that a regular supply of memory im furnishes. 
This patient had so much better memory for auditory than for visual 
nee in youth that the period of their return was separated by a 
marked interval. Loss of memory is so commonly associated with 
unrecoverable cases, or the restoration of memory, if it occurs, is too 
sudden to afford opportunity to study its stages, so that altogether 
this must be called a noteworthy case. l 


° ° 
TRustraisons of Unconscious Memory in Disease, including a Theory of 
Alteratives, By CHanues Creianron, M.D. London, 1886. 

This book is a remarkable illustration of interpreting the physio- 
logical by the psychological, rather than the reverse, as is more often 
done, and seems to have been suggested by Hering’s lecture on 
“ Memory as a Function of Orand Matter,” and by Hartmann’s 
“ Unconscious.” Consciousness on the one hand and generation 
on the other represent the extremes of explicit and of implicit 
memory. Generation is potential, consciousness actual, memory. 
Every lapse from or retreat behind consciousness represents the 
tendency to involution toward the above acme of umplicitness. 
Repairs and growth, especially of new tissue after traumatis, are a 
reminiscence of embryonic activity. The memory of development 
is concentrated in the ovaries, and ovarian tumors are fantastic and 
perverted productions. Reproduction is the deepest rooted memory. 
All diseases, in fact all reminiscences, perverted or not, is of earlier 
states or experiences of the individual or ancestral organism. 
neurotic person, £. g., has a retentive memory. Alteratives are means 
of habit-breaking. Does not the instinctive doubt which arises as to 
the soundness of Dr. Creighton’s method imply a deep-seated dis- 
trust in the normative nature of consciousness ? 


Remarkable Casa of Sudden Loss of Memory. F. P. Davies, M. D. 
' (England). Am. Journal of Insanity, April, 1887. 


_A young man of 22 was brought to an English asylum in July, : 
1886, who had apparently lost all memory of his own name, friends, 
or past life. e habitually wore a puzzled look, and spent much 
time in trying to recall his past life. After a few days he began to 
have “inspiration.” The name of a person he knew came back or 
was “revealed ” to him, and later another; but both these persons 
when written to denied all knowledge of the man described. He 
became depressed, and wrote intelligent letters indicating much 
mental culture, to others, describing himself, but compelled to sub- 
scribe himself as ‘‘ Unknown.” His photograph was taken and sent 
in vain. After about four months it was half believed that he was 
malingering, and he was put into an unpleasant ward and told he 
should not leave it till he had ended his game and told his name 
and address. The next day these came back to him and he wrote . 
letters to his friends and was taken away. His memory now returned 
rather rapidly. The author was convinced that the loss of memory 
was genuine, and that it came on during two days of helpless 
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wandering in an abnormal state in which he was first found by the 
. police. He proved to have been a clerk of ability in a large estab- 

lar ant which he had suddenly left because a demand for more 
salary was refused, and had disappeared. Was it epilepsy? 


Habit in Insanity. By A. B. Ricearpson, M. D. Am. Journal of 
Insanity, April, 1887. 


. The three elements determining habitual discharge of nervous 
energy are (a) congenital disposition ; (b) experience under external 
conditions ; (c) inhibitory and directory power over the will. The 
latter two can-be to a degree controlled. Disease especially, however, 
weakens the will, and the insane are more imitative than the sane.. 

In the early stages of disease bad habits can be best modified for the 
* better. Even delusions which are often very fixed may be removed 
or replaced by others less incurable, not by argument, but by en- 
vironment and treatment. Fixed habits of treatment by physicians 
‘are responsible for many bad habits of poanie Habits of taking 
certain drugs, habits of filth and untidiness, laziness, destructive- 
ness, and even homicidal proponata, may be greatly modified for 
the better by persevering aptation of treatment to individual 
cases, remembering that “‘our nervous system grows to the modes 
in which it is exercised.” Love of this adaptation and individual 
study is the best antee that 2 L is growing in excellence. 
The writer has tried his method with great success in his own 
asylum. The patient must be always placed in a position most 
favorable to reassume sane habita. 


Lecture on the Disorders of Language. By Professor Branout, Naples. 
Alienist and Neurologist, April, 1887. 

This article, translated by Dr. Joseph Workman, of Toronto, the 
well known and still vigorous octogenarian alienist, represents that 
the four elementary factors of speech (two sensory—hearing and 
seeing—and two motor king and writing) which have been 
developed and inter-related in the evolution of speech, connect with 
functional extrinsication of diverse parts of the brain ; writing and 
reading being of course much later ontogenetically and philogeneti- 
cally than hearing and speaking. Hearing is located on the first 
temporal convolution and a part of .the second ; seeing words in the 
inferior parietal lobule; speaking in the foot of the left inferior 
frontal convolution, and writing at the foot of the left second frontal 
convolution. Each centre is situated within larger related areas 
the motor in the wider field of arm or tongue and jaw motions, an 
the sensory are specialized centres within the field of hearing and 
sight; and these special as well as the wider general centres are very 
closely related, so that a disease of one without an affection of 
others’ is rare. Each centre, too, is the focus of memory images. 
Thus one may hear but not know the meaning of words, as is the 
case with a child. This is the sensory aphasia of Wernicke, or the 
verbal deafness of Kussmaul, and is often associated with para- 

hasis. Lichtheim’s view that the inner acoustic image, or internal 
iction, is indispensable to correct pronunciation is refuted by clinical 
- facts. His theory that simple verbal deafness is due to lesion of the 
centripetal auditive paths befcre their entrance into the centre, it 
being sound, is opposed to that of Charcot and Kussmaul, that this 
may be due to lesion in the acoustic centre, while speaking, reading 
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and writing may be possible. In cases of pure verbal deafness the 
acoustic may be represented by the visual image. Bianchi dissents 
from Charcot’s view that verbal deafness and verbal amnesia may 
have the same seat, but in the first case be destroyed and in the 
latter only superficially injured, and holds that amnesia may be due 
to interruption between the idea and acoustic centre, or due to 
enfeeblement of ideation. Verbal blindness is much less apt to be 
associated with psychic lesion than verbal deafness, although the 
latter often co-exists with intact ideative processes. If DeWatte- 
ville’s view be correct that reading is possible only with true 
mnemonic and reproduction of acoustic images, then verbal blind- 
ness ought to be caused by interruption between the acoustic and 
visive centre. An interesting case of an aphasic is given who could 
-not get the name “‘hat’’ from seeing it or even touching it, but just > 
attained the word by taking the hat and putting it on his head with 
some force with both hands, and could pronounce the word “ ope 1 
only in the act of turning a key. Whether this is sensory (Wernicke) 
or motor aphasia (G. Stewart) it is hard to tell, but the post mortem 
finding aid. not indicate disease of the word-centre. 


On different Kinds of ae, with special Reference to their Olasatft- 
cation and ultimate Pathology, By H. C. Bastian. pp. 28. 1887. 


Fourteen forms of defect in speech and writing are distinguished. 
The basis is anatomical, and the terms commissural aphasia, glosso- 
and cheiro-kinaesthetic centre may serve to suggest the chief 
novelties in this vexed field of classification. The paper contains 
interesting and new cases and diagrams. 


De.la Guérison da la Paralysis Générale, et dela Théorie des Pseudo-foltes 
A io BAILLARGER. Annales Médico-psychologiques, 
1887, No.1. ` 


General paralysis isso universally held to be incurable that whén- 
ever a case of recovery has been reported it is at once set down, 
obvious and unique as the symptoms are, as a case of error in 
diagnosis. Even the case of recovery go minutely reported by 
Tuczek (in his Beiträge zur pathologischen Anatomie und zur Patho- 
logie der Dementia paralytica) has been called an error of this sort. 
Baillarger, however, here reports a case of a man of thirty-nine who 
became prodigal in his expenses, excited, sleepless, with delusions 
of greatness as to his wealth, the number of his children, thought 
himself Pope and Emperor of Germany, and lost power to articulate 
certain sounds. About a year after he entered the asylum (1878) he 
had begun to recover, and at the intercession of his friends wasg 
granted leave of absence, the certificate of release stating, however, 
that be was enjoying a remission, that a fresh attack was certain, 
and that his intelligence was already greatly enfeebled. He quite - 
recovered, and in 1882 resumed his post of business. Vision, how- 
ever, was gradually impaired in one eye, and in 1884 symptoms of 
locomotor ataxia were fully déveloped. The author objects to the 
distinction between true general paralysis characterized by chronic 
periencephalitis, and pseudo-general paralysis due to simple circula- 
tory derangements, and préferg to say that two distinct maladies 
have been confused under the term of general paralysis: one being 
characterized by diffuse delirium of greatness, hesitation of speech 
and being quite distinct from general paralysis, the early stages of 
which it resembles, and being, unlike it, curable. 
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. Paralysis, Cerebral, Bulbar, and Spinal. H. C. Bastian. London, 
1886, pp. 671. 


Paralysis is the most pathological of nervous diseases, and the 
author even goes so far as to state dogmatically that “almost if not 
quite all paralyses are invariably caused by definite morbid condi- 
tions, appreciable by the naked he or by the microscope, or by 
both,” although this would hardly hold of parvalyses of sense nor of 
functional Racially of motion, to say the least, both of which are 
treated in this book. The writer can and does confine himself largely 
to a basis of nerval and morbid anatomy, but the cuts, which are 
quite numerous, are mostly old and familiar. The regional diagnosis, 

. to which much space is devoted, is good, but on the whole is written 
„from the standpoint of the physician rather than of the scientific 
P omat: he strictly pathological diagnosis is treated best of. 
all, and the many convenient tables constitute probably the chief 
value of the book. The chapter on disorders of intellectual expres- 
sion by speech and writing covers but thirty pages, but contains a 
valuable table for the examination of aphasic and amnesic patients. 
The chapters on tue aralyses, in which such remarkable advances 
have been recently made, are brief, but- quite adequate to the meeds 
of the practitioner, whose wants are throughout kept mainly in view. 
The book isa vast and thoroughly well ordered collection off material, 
and is, on the whole, even more valuable than the author's previous 
work on Brain Physiology. 


Remarks on Evolution and Dissolution of the Neveous System. J. Huan- 
LINas-Jackson. Journal of Mental Science, April, 1887. 


` In this valuable article the well known views of the author are 
summarized and widened. In severe epilepsy crude activities in all 
of the body, and at once, are eagles such a nn ae 

esion beginning in the latest and highest level of evolution. The 
post-paroxysma) state is dissolutive, which may reach almost total 
dementia, which is persisting coma, and Taat from which is re- 

` evolution. There are high, low, and mid-level fits, representing 
different evolutionary levels. Laryngismus stridulus, e. g., is a low- 
level, bulbar fit. Even a small and local physiological fulminate, 
if sudden and rapid enough, may set up discharges in healthy 
nervous tissue associated collaterally downward, and end in severe 
convulsion. Among the different insanities, melancholia (posterior 
‘lobes ?).and general pes (anterior eat signify different local 
dissolutions of the highest centres, as surely as brachioplegia or 
cruroplegia signify dissolution of middle, or ophthalmoplegia, of the 
lowest motor centres. In post-epileptic insanity, mania is the out- 
come of activities on the levels of evolution remaining, and the 
union of high special action with great defects of consciousness in 
some of these cases is due to deep dissolution in one hemisphere 
co-existing with high evolution in the other. Alcoholism on the . 
other hand produces uniform dissolution without the phenomena 
due to different levels. The level of evolution also varies in dif- 

_ ferent centres, and, is a co-factor with the depth of lesion. Positive 
symptoms, as 6. g. illusion, are evolutionary on a reduced but then 

. , highest level of a nervous system mutilated by disease. The 
hierarchy of the nervous system, which is throughout a sensory- 
motor mechanism, is threefold. 1. The lowest level consists of 
anterior and posterior horns of the spinal cord, Clarke’s visceral 
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column and Stelling’s nucleus, and the homologues of these parts 
higher up. It represents all parts of the body most nearly directly. 
2. The middle level consists of Ferriers motor region with the 
ganglia of the corpus striatum and of his sensory region, and repre- 
sents all parts of the body doubly PERE 3. The highest level 
consists of the prae-frontal and occipital lobes, or of the highest 
motor and sensory centres respectively, these being the organ of 
mind, and evolved from the middle as the middle are from the 
lower and the lower from the periphery, and this re-represents the 
body triply indirectly. The division between the middle and 
` highest is less decided than between the middle and lowest’; and 
the author confesses some doubt at present as to the occipital lobes 
being the highest sensory centres. These three levels represent 
progress from homogeneity to heterogeneity, and increasing degrees 
of differentiation, specialization, integration, and interconnection, 
which are the four chief factors of organic evolution. The term 
“indirect ” means that in going up the levels there are not insensi- 
ble gradations but occasional stoppages.’ The pyramidal tracts, a. g., 
connect the lower with the middle centres, and thus raise them to 
much higher powers. Centres are both reservoirs and resistances 
and it is these latter or protective activities that make the hysical 
basis between faint ae vivid states of consciousness. ains of 
thought, or internal evolution, independent of present experience, 
can on. High centres are most complex, least organized, most 
needing to be forced into activity, but more capable of new kinds of 
action. Inward and upward the sensory centres are overcome in 
order, and finally great irradiation in the highest sensory centres 
occurs, and a ‘‘survival of the fittest’ states. Downward there is a 
narrowing of the energy of liberation, as the possible is made actual. 
Les grand mauz differs from les petits maus in that in the former the 
middle centres offer less resistance. The highest centres are least 
automatic, most imperfectly reflex, and seats of most active evolu- 
tion, and universally representative of the whole organism and all 
its processes. It isthe physical basis of the ego which is co-ordi- 
nation or representation, the two latter terms being taken as equiva- 
lent. To understand the brain we must not‘ take “a too brutally 
materialistic view” of the mind. Between mental and cerebral 
states there is perfect concomitance, not identity. Darwinism does 
not imply materialism, and this “two clock theory ” is “‘ convenient 
in the study of nervous diseases.” The author does not attempt to 
explain mental states, but the structure of the brain, and, which is 
greater, what parts of the body it represents, and how to identify the 
two, is a metaphysical way of deanna: short work of a hard problem. 
The chief use of mental symptoms for the physician is as signs of 
what is going on or ought to in high centres. The conception of 
concomitance rejects such terms as emotional or volitional centres 
ideo-motor physiology of mind as logical crogs-divisions, and 
declines to say the mind influences the body, fright makes the 
heart beat, or that sensations, ideas, etc., produce movements. 
Such expressions imply disbelief in the doctrine of the conservation 
of energy. Movements always arise from liberation of energy in the 
outer world, and it would be strange if an immaterial will interfered 
with the activity of nervous arrangements of the highest centres. 
On the concomitance theory we should not say an act was not done 
from lack of will, an aphasic did not speak because he had lost the 
memory of words, or a comatose patient did not move because he was 
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unconscious, but should try to find materialistic explanations of 
physical inabilities. As to how far down in the higher nerve 
centres consciousness attends nervous action, whether we judge b 
elaborateness of action or by memory as necessary, it is impossi-, 
ble to tell by Joss of consciousness just how far down the lesion has 
extended. But as evolution proceeds consciousness is raised hizher, 
and in dissolution activities on lower levels may have attendant 
states of consciousness. <A typical fit of epilepsy is analyzad to 
‘illustrate the author’s view so far, a scheme of future work. is pre- 
sented, in which constant reference must be had to the evolution of 
higher from lower, ë. g., as follows: 1. Centres for simplest move- 
ments of limbs become evolved in the highest centres into the 
pases bases of volition. 2. Centres for simple reflex action of 

ands and eyes evolve into the physical bases of visual and tactile 
ideas. 3. Centres for tongue, palate and lips, as concerned in 
eating and swallowing, became bases of words as symbols of 
abstract reasoning. 4, Lower circulatory centres became the bases 
of emotions. Thus the highest evolved from the lower becomes 
independent of it, and is the emotional basis of mind. Three 
degrees of post-epileptic’ insanity correspond to three depths of 
exhaustion. Even after a very slight fit there is defect of conscious- 
-ness as to present surroundings with increase of consciousness as to 
some earlier surroundings, thus occasioning what often seems like 
two different mental states. Progressive muscular atrophy, paralysis 
agitans, and generfil paralyses of the insane, are alike in being due 
to decay of cells in order of size from small to large, but unlike in 
occurring on the lowest, middle and highest levels respectively of 
‘motor evolution. 


Some of the Relationships between Epepsy and Insanity. By Dr. C. 
H. Savacs. Brain, January, 1887, pp. 446-56. 


Under the treatment of Hughlings-Jackson, who, in his epoch- 
making work on epilepsy, took the. first important step towards 
applying the philosophy of evolution as represented by Herbert 
Spencer to the psychology of mental diseases (cf. the remarkadle wa 
in which, before and after Griesinger, Herbartian conceptions domi- 
nated the field of morbid psychology in Germany), this disease has 
come to be of the utmost interest to psycho-physicists. Dr. Savage, 
whose little book on ‘‘ Insanity and Allied Neuroses,” gives evidence 
of unusual discrimination, breadth and independence, here suggests 
two classes of epileptics: first the neurotic, with inherited nervous 
instability, and second, the organic or accidental, due to definite 
lesions in the brain itself. He thinks “‘masked epilepsy’’ rarely 
occurs without being preceded by fits; of which violent, acute 
and repeated dreams, occurrences that cannot be accounted for, or 
gaps in life that cannot be quite filled by the patient, are ample evi- 

ence. He suggests that those who are epileptic by heredity may be 
able to bear more nervous disturbance than those of apparertly good 
stock, and thinks that the study of chronic epileptics may be as use- 
ful to the philosopher as the weathering of the rocks to the geologist. 
Singular cases where epilepsy serves to restore mental balance, the 
outbreak of severe fits coincides with the cure of even chronic 
insanity, are’ given. It is suggested that there may also be some 
relation between hallucination of smell, so very common in epilepsy, 
and the prevalence of the same delusion in those who are insane with 
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sexual disorders. As to the rate and direction of destruction of the 
mind in epilepsy (which after all is only provisionally a “disease,” 
rather than a group of symptoms which happen to occur together, 
often under very various conditions), Dr. Savage thinks that either 
memory may be chiefly affected, when dementia may supervene in 
extreme cases, or that loss of control, more liable in furious cases, may 
be caused, when mania may result.. Severe fits at long intervals are 
less degenerative than slight ones following each other at frequent 
intervals, for the latter preclude the possibility of the accumulation 
of energy, drawing it off as fast as it is stored. The other relations, 
lightly touched on, between muscular and psychic automatism in 
the status epilepticus are of great interest to the psychologist. 


Der Verlauf der Psychosen. Von R. Annpt, Professor der Psychiatrie 
an der Universitit Greifswald, und Dr. A. Donx. Wien, 1887, 
pp. 48. 

In Arndt’s Lehrbuch für Psychologie, 1883, an attempt, too little 
noted, had been made to reduce earch to the more scientific laws 
of nervous excitation and muscle contraction as demonstrated in 
experimental physiology. This, it was said, brought forms of 
psychoses, commonly regarded as remote, near ther, and gave a 
new and transparent basis of classification. Psychoses are no longer 
diseases, but symptoms, like pain, cramp, etc. Instead of regardin 
melancholy, e. g., as a state of depression and mania as a state o 
exaltation, each 1s conceived as an hyperaesthesia or hyperthymia, 
occasioned in the former case by a depressed and in the latter case 
by an exalted ego. Melancholy is thus widely distinguished from 
stupor, with which it is often too closely associated in classification, 
and furor may be melancholic or maniacal. In place of the ever 
growing complexity of psychiatric classification, Arndt would group 
all forms of psychoses about the fundamental laws, that [sello 
stimuli arouse nervous activity, medium stimuli increase it, strong 
inhibit, and very. owe destroy it. Fourteen colored tables, repre- 
senting as many typical cases from the insane asylum at Greifswald, 
are presented graphically to illustrate the above principles according 
to a method first presented. by Dohm, the other author, in an 
ae Sle dissertation in 1885. In these ingenious tables an ideal or 
indifference line represents repose or normal poise. From this 
horizontal middle line, a curve representing departures from this 
state is either upward toward mania or downward toward melan- 
cholia. To a certain extent up or down these fluctuations of 
“ergasia’’ are still within the latitude or tropics of health. Departure 
beyond these limits either way has seven degrees up or down, 
expressed by moods or acts of increasing abnormality, and culmi- 
nating both ways in unconscious acts explosive (as distinct from 
D ive) in their character. The aesthesias or ‘‘ modifications of 
feeling or self-consciousness,’’ are divided into ten forms, and are 
represented by hatched and cross-hatched lines constituting the 
background of the curve. Finally, paraesthesias are on violet; hypo- 
chondrial cases on brown; hysterical on green; alcoholic on blue, 
and epileptic on red background. Color in the last fotir cases shows 
thus the constitutional anomaly on the basis of which the psychosis 
is unfolded. The significance of the hatching is thus explained. 
Every form of self-expression is reflex. If sensations are retarded 
and inhibited, as-they are especially liable to be in hyperaesthesic 
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states, so that their reflex effects do notreadily flow off in the motor, 
secretory or trophic regions, a sense of psychalgia or melancholia 
results ; conversely, if the system is less sensitive, and stimuli pass to 
their reflex effects withoutinhibition or with loss tensión, feelings of 
pleasure tending towards mania arise, and the consciousness of the 
ego is exalted. 


Chorea und Peychose. Dr. ROHUCHARDT. Allg. Zeitschr. f. Psychia- 
trie, January, 1887.. 


After an extended and valuable sketch of the history of medical 
opinion concerning chorea, in which it is shown that the 8t. Vitus 
Dance of the Middle Ages, or chorea magna, is more nearly allied to 
hysteria than to true chorea, and that there is a widely extended 
opinion sper WIET upon chorea that it is closely allied with 
forms of psychic disturbance, Dr. Schuchardt describes six new 
cases, and concludes that the choreic type of psychosis is character- 
ized by intense britability and a strong inclination to quite sudden 
outbreaks of violence. The alien movements are often the first 
upon of impending psychic dissolution. It is now quite well 
established that the seat of pe chorea is in the brain, and chiefly 
in the grey substance of both the basal ganglia and the cortex. Its 
contagious nature by imitation, the close relation between motion 
and sensation generally, Meynert’s conception of chorea as a con- 
vulsive phenomenon of i ination of the fore-brain, the fact that 
choreic movements: desist in sleep and are increased by mental ex- 
citement and by passion and fright, all indicate its close affinity with 
psychic processes. Congruent groups of muscles must constrict dis- 
tinctly and in definite order if co-ordinated motions are to be pro- 
duced. If the excentric impulse from the volition centres finds this 
plexus or series of associated constrictions broken up or inverted or 
‘unevenly interrupted, and, the symptoms of chorea are present, 
and causes or is the concomitant of Ja tive: degenerative symp- 
toms in the psychic zones. 


Dichterische Hinbildungskraftund Wahnsinn. Prof. Dittaxy. Leip- 
zig, 1886, pp. 30. 


The guthor opposes the commonly asserted kinship between genius 
and insanity. They are as unlike as the heat from healthy play or 
superfluous vitality and the heat of disease. A genius differs from 
common men in having more energy, in taking greater pleasure in 
his mental processes, is not pathological, but a perfect or superior 
type of man. His reciprocity with his environment is closer, his 
mental images, though vivid, numerous and spontaneous, as is 
shown by the interesting accounts of their mental piensa given by 
several authors quoted, are especially distinguished, even in geniuses 
of the most demonic type, by being in closer and more logical rela- 
tions with the environment and with each other. 


Konrad Deubler. Von A. Doprt-Port. 1886. 


This remarkable work, in two large volumes; consists of day-book, 
biography, and correspondence of an Austrian peasant-philosopher. 
The son of a miner, apprenticed to a miller, later a baker, inn- 
keeper, guide, and peasant, engaged all his life in hard manual 
labor and suffering manifold affiictions and indignities, he gradually, 
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by his own almost unaided and unschooled efforts, wrought his way 
to learning, gathered a library of his own slender earnings, attained 
singular beauty and independence of character, came into corres- 
ndence with many learned men. Engaged in pondering the 
ighest themes while occupied with the lowliest duties, there is 
‘much in his opinions and traits which suggesis Epictetus and 
Boehme. His portrait in steel is prefixed. 


Dis Bedeutung der Mimik für Diagnose des Irrseins. Von Professor 
Lixonsxy. Neurolog. Centralblatt, October 15 and November 1, 
1887. 


Two kinds of mimetic movements of the insane are distinguished, 
expressions of changed consciousness, and especially self-feeling, 
onal abnormalities of facial innervation which have nothing to 
do with mimesis. In melancholia attonita the lower facial muscles 
are relaxed and the face seems prolonged. The corners of the 
mouth are drawn down. Horizontal wrinkles extend often entirely 
across the forehead. The mouth is shortened horizontally and 
slightly open. The muscles become fixed as a mask, and from 
contraction cease to express emotional character. In excitement 
they respond to emotional change very slowly. In mania the 
‘“ muscular insanity ” of the limbs is seen in typical cases as grim- 
aces that do not express the emotions they would normally indi- 
cate. General excitement is also expressed in tensions that multiply 
wrinkles and sharpen the features. The expression of opposite 
emotions at the same time by different features is typical.. In second- 
ary apathetic dementia the face is smooth and expressionless, save 
the corrugation caused by the m. frontalis, which retains its emo- 
tional excitability longer than all others. In secondary dementis and 
verrüktheit there is much in common. Most interesting, however, is 
the mimesis of degenerative states. Here three types sre distin- 
guished : (a) Great preponderance of the muscles of the forehead 
over those of the lower part of the face. Sometimes all nuances of 
emotion are expressed by the frontal muscle alone in multiplying 
and deepening both vertical and honizontal corrugations. In other 
cases this muscle habitually expresses concentrated attention or 
meditation. (6) The upper lip is enlarged and is the centre of emo- 
tional expression, the excitement passing easily into irregular choreic 
. movements. (c) The muscles involved in smiling may be the centre 

of excitement, and then those involved in sneering and trying are 
. often involved, so that the laughter is convulsive and pathological. 
The eyes often sparkle, but the joy expressed seems painful. Du- 
chenne’s charts show that this involves different muscles from those 
involved in ee mingled with sadness in normal cases. ‘In 
all these cases the mimetic change is primary, so that emotions, 
even though unchanged, must work upon s changed mechanism. 
The mimesis is independent of will and consciousness. Relaxation 
and isolated partial changes in the muscular innervation of the face 
are also observed. After these higher psychic functions are weak- 
ened, the play of emotional expression on the face becomes more 
free, sharp, and intense. Mimesis of an undifferentiated character, 
and that involving the thick upper lip alone, are especially com- 
mon among the savages, and may be called devolutive in the ` 
insane. These symptoms may be brought into relation with other 
expressive movements and have high diagnostic afd prognostic, 
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value. Finally, this fact is mentioned: Years ago the writer prac- 
ticed constricting his facial muscles singly before a glass. He found 
' the left side of his face most expressive and also most educable, and 
could do much with these muscles that he could not with those of 
the right side. Resuming these practices after years of intermis- 
sion, he found to his surprise that he could now subject the right 
side to his will in what he could not do before, quite as well as the 
left. These isolated constrictions are possible on the lower part of 
the face only unilaterally, and cannot be accomplished bilaterally. 
Freusberg’s account of anomalous movements in simple choses 
Arch. f. Psych., Bd. XVID and Dr. Ziehen’s more special article 

erliner Klin. Wochenschr. 1887, No. 26) cover somewhat different 
ground, although more closely related to this work than any other 
recent studies, so that Likonsky’s observations are to some extent 
a and it is hoped may suggest further work in the same 

irection. 


Arrested and Aberrant Development of Fissures and Gyres tn the Brains 
of Paranoiacs, Criminals, Idiots, and Negroes. C. K. Mius.: 
TaT Nervous and Mental Disease, September and Octo- 

Ë 7 


This valuable article, in the form of the presidential address of 
the American Neurological Association, designates the marks of cor- 
tical conformation of low type as follows: Simplicity of structure, 
with well defined and little complicated fissures and gyres, espec- 
ially the frontal; atypical asymmetry and unusual symmetry ; dis- ` 
tinctness of Benedikt’s external orbital fissure; partial or complete 
uncovering of the insula; absence of sinuosity in the central fissure, 
and imperfect demarcation from the sagitta, and sylvian fissures ; 
confluence of the central fissure above, below or lateral, and perhaps 
confluence generally; sharp, long, unabridged .parietal fissure ; 
small marginal gyre; elongated retrocentral fissure; an occipital 
- fissure open in the lateral surface, with the superior pli de passage 
below the brain level ; great le of the posterior vertical arm of 
the supertemporal or parallel, 6, with tendency to confluence 
with the sylvian, occipital or parietal fissure ; smallness of paracen: 
tral lobuli and precuneus, and caiversal destruction of the median 
poe of the occipital fissure. Interesting specimens are shown. 

here is no criminal type of brain, for crimes are of, most diverse 
character and from opposite motives, and at least such a type if it 
existed -would be clearly allied to the types found in idiots, 
inebriates, and paranoiacs. Whether fissuration be due to mechan- 
ical causes or represent lines of retarded growth, each fissure is 
prebably not due to a distinct process, but is in many cases, as Dr. 
A. J. Parker had shown, due to “ vegetative repetition.” If thus 
some fissures are secondary, it is idle to seek homologues for each 
fissure, even in closely related brains. Dr. Mills concludes by re- 
minding us that it is not by the study of fissures and gyres alone that 
the whole truth can be determined, but the depth of fissure, thick- 
ness of gray matter, quality of tissue, weights, difference in ven- 
tricles, capsules, corpus callosum, etc., should be studied and com- 
pared, and such patient work would be of great value and would 
. yield sure results to the patient student. 
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Change in the Composition and Function of the Brain by Psychic Influ- 
ie By F. Ricutrer. Berliner Klin. Wochenschrift, February, 
1887. | : 


The stimulus of normal psychic activities, which it is the object of 
psychic therapeutics to apply, may be so devised as to be a powerful 
auxiliary, though always subordinate to diatetic and physical 
means in curing certain brain diseases. This is especially the case 
in disturbances originating in shock, overwork, care, sorrow, losses, 
bad habits, and false education. All forms of psychic shock cause 
first local anaemia of the brain with probably less hyperaemia in ad- 
jacent regions. Cohnheim and Arndt hold (and the former claims 
to have ‘experimentally demonstrated it) that repeated stimuli 
cause contraction of capillaries, and that if this has lasted long its 
cessation leaves the Dorey of the capillary walls impaired so that ° 
, the blood elements too freely saturate the brain and thus impair its 
functions. This unequal distribution of blood affects the vaso- 
motor sphere in turn, and arterial pressure and transudation and 
imbibition ensue. Arndt believes that the ganglion bodies thus tend 
to lose their processes, become apolar and even indistinguishable 
from adjacent nervous tissue, although, as Richter suggests, this 
begins to look like the results of inflammation. Such changes are 
ascribed to abnormal or excessive psychic stimulus, and the symp- 
toms which attend them resemble those which follow cerebral neur- 
oses of anaemic and dyscrasic origin, and may be attended by 
hemianaesthesia, ces Cy ae ee lameness, cramp, aphasia, 
` cardiac neuroses, nervous catarrh of nose, stomach, intestines, ner- 
vous metritis, irritability, depression, etc. But mental hygiene, 
wisely directed, has a regenerative influence. A deranged cortex 
with false psychic functions may have its abnormal tissue or com- 
pounds degenerated or decomposed by wise psychic regime. Morbid 
inhibitory stimuli may be neutralized by normal stimuli. For 
abulia with consequent Pere excitement of the willis prescribed. 
Paralyses from fright are redressed by new psychic shock. The 
greatest tact is of course needed in such cases to hit the right 
nuance between sedative and stimulgting influences and decide on 
just the right chic state to nentralize the morbid one. The 
greatest personal ascendancy over the will and even imagination of 
the patient, and with of course isolation from too tender friends, is 
indispensable. Narrow-mindedness, conceit, stubbornness, and in 
fact pure psychoses generally, are harder to deal with than neuroses 
with psychopathic symptoms, and require aécendancy over the 
mind of the patient and an ability to impose a good psychic sphere, 
which makes the highest sa of confidence on the part of the 
patient absolutely indispensable. The weak point of this paper is 
the absence of indirect proof (direct being of course out of the ques- 
tion) of the underlying assumption of positive regeneration or 
“ Rückbildung ” of cell processes or other brain tissue. 


On Changes in the Nervous System afier Amputation of Limbs, with 
Bibliography and Recent Cases. E. B. Reynoups. Brain, Jan- 
uary, 1887. 


The conclusions of this valuable and comprehensive paper are that 
the numerous small fibres of the sciatic trunk after amputation are - 
. results of atrophy and not degeneration. This is ascribed to disuse 
only, connection with the trophic centres preventing degenerative 
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change. Most of them are demonstrably sensory and could be 
traced through the posterior spinal ganglia to the cord, but some are 
as certainly motor. Afferent impulses from parts removed are of 
course impossible, but motor impulses overflowing from the cord to 
stumps, though only to be blocked at the site of amputation, are at 
least conceivable. The small fibres caused by general paralysis 
must be distinguished from Ranvier’s small fibres constituting the 
neuroma and occurring at the end of the central stump of & cut 
nerve. The postero-lateral group is not sensory, but motor, inner- 
vating the muscles which maintain the erect position. Affection of 
the sensory tracts reduced the size of the posterior column and horn 
of the same side, but Clarke’s columns were intact, their function 
being, as Gaskel has almost conclusively shown, the innervation of 
the: viscera, All shrinking due to amputation is compensated ` by 
great widening of the lymph channels and slight increase of con- ` 
nective tissue 1n the small bundles. 


Ueber Koprostasic-Reflee Neurosis. By Prof. E. H. Kiscu. Berlin. 
Klin. Wochenschr., April, 1887. 


Neuroses of the heart are the most common of the reflex neuroses, 
which the author thinks to be due to habitual constipation. Next 
-in order of frequency follow hemicrania. Then come sciatica, 
lumbar-abdominal neuralgia, ovaralgia, and the trigeminal neuralgia 
of Gussenbauer: ` The author feels Justified in designating these as 
a distinct group of neuralgic affections due to defective action 2f in- 
testinal ganglia, or inthe terms in which Nothnagel summarized the 
results of his investigations, to “ a diminution of the automatic activ- 
ity of the nervous apparatus of the intestines.” 


Usher dis posthemiplegischen Bewegungsstirungen. Fine klinische Studie. 
_ B. Gremenserea. Arch. f. Psychiatrie, 1886, p. 131. 


This extended study, with very copious use of the literature of the 
subject collected in 267 titles at the end, in this new and fruitful 
field, is too crowded with details to be adequately reviewed. The 
main result reached by the author, not only from the literature but 
from careful study of cases, is expressed in the following table clas- 
sifying post-hemiplegic movements: 

tonic 
apoplectic, cramps, clonic 
intermittent 

Contractures muscular rigidity 
` early — paralytic, passive 
hats j constant, lasting, fixed 
l changeable, (latent) 

exaltation of tendon reflexes 
co-ordinate movements 
reflex, clonus ie 
ç . 1 [ trembli roper (tremor) in 
ters esential | th form of paralysis ee 
or of disseminate sclerosis 


“ 


Compcsite 
annia forms in various 


hemichorea {with intended movements, disturb- combinations. 
ance of co-ordination (hemi-ataxia) 
athetosis 
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Un Cas de Dégénérescence psychique héréditaire. Par. Dr. JAKOWLEW. 
L’ Encephale, 1887, No. 2. I 


The term “hereditary psychic degeneration’ is reposa as the 
designation of a new nosologic group. Next to heredity, neuras- 
thenia is the cause of most psycho-neuroses. The many phobias, 
which since Kowalewsky’s work in 1885 are generally thought to be 
at bottom identical and named pathophobia, are among the most 
common indications of hereditary taint. The case, which is de- 
scribed at length, is of a prompterin a theatre aged thirty-six, and is 
of great interest and carefully studied, including compass and electri- 
cal measurements. The conclusions drawn by the author are that 
pathophobia, a sense of being possessed, and impulsive actions are 
products of the same conditions, and are attended by terror; that 
the patient is fully aware of the absurdity of his ideas (which cir- 
cumstance distinguishes these cases from similar phenomena in 
cases of primary insanity), and that all these phenomena are con- 
nected with nervous weakness. 


Des Intercaties [ucides, considérés dans leur rapports avec la capa- 
cité civile des aliénés. E. Ritais. L’Encephale, No. 2, 1887. 


The unsatisfactory nature of present French legislation on the 
relations between crime and insanity has been 555 out 
in’ an interesting series of articles in Le Progrès Médtcal for the 
current year, by the magistrate, A. Martin, in L’Hncephale and else- 
where. One of the most vital points for the safety of society, as 18 
well known, is the conception of lucid intervals, of which Dr. Régis 
distinguishes three kinds— remission or attenuation of the more 
marked symptoms, complete momentary suspension of 55 
and intermission or a complete return to the normal state between two 
attacks. The distinction between remission and intermission is 
TT insisted on. Both as to the nature and duration of the 
intervals French law is inferior to that of ancient Rome. A perma- 
nent departmental commission should consist of a doctor and an 
an subordinate administrator to minimize the present difil- 
culties. 


Diseases of the Nervous System. Vol. V of A System of Practical 
Medicine by American Authors. Edited by William Pepper, 
M. D., LL. D., assisted by Louis Starr, M.D. Philadelphia: 
Lea Bros, 1886. pp. 1817. 


This large volume is made up of contributions from twenty-three 
eminent American practitioners, including Drs. Robert Edes, C. K. 
Mills, Weir Mitchell J. J. Putnam, E. C. Seguin, E. C. Spitzka, 
Allen Starr, and H. Ó. Wood, and contains nearly sixty diagrams. 
The articles on general semiology, localization, mental diseases, 
hysteria, hystcro-epilepsy, catalepsy, ecstasy, and disorders of 
speech are of especial value for students of psycho-physics. These 
topics, as well as many others treated in this volume, have now 
come to be represented by so voluminous a French or German liter- 
ature, that even special students in the neurological fleld are bewil- 
dered in seeking a serviceable knowledge on these themes in conti- 
nental publications or clinics. Such guidance this book is intended . 
to afford. To specialists, as-well as to the general practitioner, this 
volume is far the best in this field in English. That there should 
be repetitions, as well as great inequalities of merit in the different 


. one in the execution an 
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‘ts, is not surprising on the plan adópted. It is greatly to be 
oped that such a book may help to improve the quality and 
increase the amount of instruction given upon these topicsin our 
medical schools. That but seven pages, and those not abreast of our 
present knowledge, are given to disorders of speech, and that 
ae ig said of hypnotism save very incidentally in the chapters 
of Dr. Ç. K. Mills on hystero-epilepsy and ecstasy, are defects, the 
j the other in the plan of this volume, which 
we shall hope to see remedied in a second edition. Few ckapters 
will be of greater value and interest to psychologists than that on 
Mental Diseases by Dr. C. F. Folsom, one of the most distinguished 
specialists in New England, and which is reprinted by itself. 


Mourcement de. V Aliénation Mentals à Paris, from 1872 to 1885. A. 
i Annales Médico-psychologiques, January and March, 


These statistics show a gradual increase of insanity, in proportion 
to the population, as measured by entrance to institutions. Moré 
men than women are afflicted, and most attacks are in June, and 
least in February and September. The most rapid decrease is from 
the middle of August to the middle of September, and the most rapid 
increase is from the middle of February to March and from the middle 
of April to May. From September to October considerable increase 
occurs, followed by a no less considerable fall to November, We 
cannot follow here the nine different forms of mental alienation for 
each sex which are clearly presented and suggestive. 


Aliernation of Neuroses. G. H.Savaae. Journal of Mental Science, 
January, 1887. 


Not only do different forms of nervous disorders appear in differ- - 
ent members of the same family, but epilepsy, insanity, dopravity, 
idiocy, and somnambulism mav be represented in the children of 
the same parents. Headache often alternates with insanity. Hys: 
teria alternates with various neuroses; epilepsy, even asthma, dis- 
appears on an outbreak of insanity. Rheumatic fever and insanity 
are often associated alternately, and many functional troubles are 
relieved by bodily disease, on the principle designated in a late - 
German essay as ‘ kinetic equivalence.” 


A ee of Diseases of the Nervous System. W. R. Gowers. London, 
1886. 


The introductory chapter to these two -volumes distinguishes four 
pele classes of disease. 1, Coarse organic diseases, such as 
emorrhage, softening tissue, etc.; 2, structural disease; 3, nutri- 
tional disease, chorea, and general paralysis, which latter the author 
udges so without structural pathology as to belong in neither the 
rst nor second class. The chapters on general symptoms and on 
electrical excitability of nerves and muscles follow. Part first is 
devoted to diseases of nerves. Inthe section on neuritis and morbid 
growths, sciatica, to which an entire chapter is given, is called nota 
neuralgia but a neuritis. Of the five classes of multiple neuritis, 
the tabetic form only is provisional, and its relation to chronic alco- 
holism ig undoubte 
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Zur diagnostischen Bedeutung des Pupillenphanomene, speciell des refiec- 
torischen Pupillenstarre bei Geisteskranken. Dr. Tromsen. Charité 
Annalen, 1886, p. 339 et seq. 


On a basis of observation of 1700 patients in the insane ‘depart- 
ment of the Charité, the author concludes that most cases of reflex 

upillary rigidity are paralytic, and that it is of much importance 
beai it is sometimes found at a stage of the disease where other 
symptoms are wanting. Besides paralysis, it also occurs with aged 
dements, chronic seo ata in cases of lues, or lesions of the head 
without other symptoms of organic lesion of the brain, and some- 
times, as with gane patients, with tabes, multiple sclerosis, paresis 
of the oculomotorius, cerebro-spinal meningitis, etc. 


Pupilenreaction und ophthalmoscontsche Befunds bei geisteskranken 
Frauen. Dr. Stemerrine. Charité Annalen, 1886, p. 363 et seq. 


, These results are based on observation of 923 cases, and paralytic 
. dementia furnishes by far the greatest number. One interesting 
` case of hysteric origin was observed, but functional psychoses fur- 
nish but very few cases. 


Psycho-Therapeuttcs. I. LgEgrrg Torey, M. D. (London). Am. Jour- 
hal of Insanity, April, 1887. 


This writer believes that ‘‘in the near future the general practi- 
tioner will pay closer and more systematic attention to that all-im- 

rtant branch of medicine—mental therapeutics.” He will enter 
into the patient’s tastes, sympathies, foibles, and the different powers 
and phases of his mind. The personal influence and manner of the 
physician, always so important, is chiefly so in nervous and mental 
cases. Pure and lofty sentiments are directly conducive to bodily 
health and vigor. Cheerfulness, art, literature, friendship, industry 
proper Sey s religion, music, change of scene goo 
weather and climate—the influence of these is vast, and is ike y to 
be recognized more and more, though by no means to the exclusion 
of the materia medica. 


Observations with UNE on Asylum Patients. By T. D. 
GREENLEES. Journal of Mental Science, January, 1887. 

So far from insanity having no pathology, as is often said, mania 
melancholia, epileptic inganity, general paralysis, dementia, an 
imbecility show distinct and characteristic tracings, according to this 
observer, illustrations of which are printed. 


Dauto-tntozication dans les Maladies, Par M. Boucganp. Paris, 
1887. 


The author shows by convincing experimental dem onstration that 
the healthy body makes and eliminates poisons. The toxic power 
of normal urines is most clearly shown. 


General Paralysis of the Insane. W.J. Mickie. London, 1886. 


This second edition of the above book is now without question the 
best repository of what is known of this disease—its history, litera- 
ture, symptoms—that exists in English. 
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I'V.—MISCELLANEQOUS. 


Pictographs of the North American Indians. A fuses paani by 
! ARRIOK MALLERY. Fourth Report of the Bureau of Ethnology, 
` pp. 1-256. | ; 


Taken in connection with the author’s elaborate Sg tes on sign lan- 
age among the North American Indians, in the first volume of 
these Reports, and his other papers in progress but not yet pub- . 
lished, Mr. Mallery’s work is indispensable for all who are inter- 
ested in expression of psychic processes by means more primitive 
. than speech and writing. These studies are already so far advanced 
that types of execution may be expected to disclose data for rriscan 
habitat and migration, ag within each tribal or other system every 
Indian draws each figure in identical style. In this report nothing 
is attempted but to furnish a repertory for points on pictographic 
representation of ideas. The distribution of petroglyphs is very 
wide, from Eastern Canada to California, and extends far into ` 
South America. Pictographs on bone wood, skins, gourds, and the 
human person, tattooing, the significance of colors, mnemonic 
uipu, etc., are discussed as illustrating the evolution of pictography. 
hen follows a very full Se Spo of the famous Lone Dog winter- 
count from 1801 to 18738, and of the still older count obtained by Dr. 
Corbusier which extends back to 1775, in which each year is marked 
a pictograph of some distinctive event. Pictures of each of 
eighty-four totemic personal names of the Ogalala roster, and of two 
hundred and eighty-nine in the Red Cloud census, are given with 
English names appended. The symbolism of feathers, ifferently 
tufted, notched, painted; mystic personages, charms and fetishes, 
Shamanism, mortuary emblems, grave-post markings, pictographs 
illustrating daily life, tribal history, individual biography, modes of 
interpretation, frauds, and practical suggestions to collaborators, are 
topics which receive fess attention. It is remarkable that no writer 
. on this subject has extended his ken to take in and to attempt to 
co-ordinate the very different and independent work of the few 
ee writers, Darwin, Delsarte, Mantegazza, Clark, Mallery, and 
arner. š 


Das Wachstum der Kinder. Prof. Gap. Humboldt, January, 1888. 


After a short account of the special investigations on the topic of 
.the growth of children since Quetelet, Dr. Gad proceeds to a conve- 
nient résumé of the very extensive investigation begun in 1882 by 
Malling-Hansen, director of a deaf-mute institute in Copennagen 
and now published in instalments. A system:of weighing and ` 
measuring, daily and sometinies several times daily, was developed 
and applied, not without much expense, to 180 children in a way 
which inspires much confidence in the results, which are briefly ag 
follows: Changes in the weight of children from nine to fifteen 
years are subject to three annual variations, viz. a maximal period, 
from August to the middle of December; a middle period, from the 
middle of December to April; a minimal period of three months, 
from the end of April to July. During the first, period the increase 
° of weight is three times as great as in the second, and all that is 
gained in the second is lost in the third period. There are three 
periods also of growth in height, viz. the minimal, from August to 
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the end of November; the middle, lasting to the end of March; and 
the maximal, from the last of March to the middle of August. The 
daily growth in height is twice as great in the middle as in the min- 
imal period, and two and a half times as great in the maximal as in 
the minimal period. Thus the growth period extends from the end 
of March to December, and falls into two parts—first, the maximal 
period of height and then that of weight. Thus the minimal period 
ot weight falls in the maximal anod of height and vice torsa. In- 
crease of weight grows EERE from a minimum to a maximum 
'and then slowly declines, while increase of height comes on slowly 
and declines suddenly. In the maximal period of increasing 
height, growth in thickness is at its minimum, and conversely. He 
then infers that as much as possible of the periods of growth in 
both height and weight should fall for school children in the 
summer vaction. Besides these annual phases, these studies reveal 
growth periods of 25 and also of 75 days. Whether these are due 
to local meteorological conditions, as sun-rotation periods of 27 
days, which Malling-Hansen calls growth energy, is not clear. The 
history of daily variations, especially in height, due in part to coni- 
pression of cartilages and loss of elasticity of the arch of the foot 
caused by standing, and the converse effects of rest, is given with 
A detail for every hour of school life, and is full of interest. 

e author believes he has only obtained a very inadequate glimpse 
of a wide and rich field of research. 


Le Surmenage Scolaire, Par Cu. Fért. “Le Progrés Médical, Febru- 
- ary 5, 1887. l ° 


The writer starts with the dictum of Spencer that the first condi- 
tion of national prosperity is that the nation be formed of good 
animals. Sedentary life and intellectual work have always tended 
to become unnatural, Tissot, in his acute work on the health of 
men of letters, written in the last century, and Réveillé-Parise, in 
his book on the physiology of men devoted to mental work, Rous- 
seau, and more recently Lagneau and Dujardin-Beaumetz, have 
directed public attention, with increasing aa coun the dan- 
gers of sedentary mental work, which are: F. Those due to unfit 
places. The site is often badly chosen. If the rooms are small 
there is more danger of contagious affections ; insufficient air gradu- 
ally impoverishes the blood, and anaemia, chlorosis, depression, 
bring receptivity to all morbific influences. II. Haste in eating, 
bad cooking, and food unscientifically chosen, cause defective nutri- 
tion of some parts or organs of the body. . Clothing is often un- 
pedagogic in form or thickness. Because of the proportion of sur- 
face to mass of body, children, it is known, lose relatively more 
heat than adults, and it is often forgotten that clothing is to an 
extent a caloric equivalent of heat, and that brain-workers need to 
dress warmer than muscle-workers. IV. Insufficient exercise 
brings constipation, then slow blood and nutrition so ill adapted to 
growth that even the teeth are starved into bad development and 

iles and incipient sexual weaknesses appear. V. Excessive labor 
-18 laid on the eyes and sometimes the fingers. VI. Bad attitudes, 
The race has hatdly had time to adapt itself to sedentary intellectual 
life. Lying on the back is particularly favorable to brain circula- 
tion, According to elaborate statistics by Guillaume, the percentage 
of girls and boys who are more or less deformed by bad attitudes is 
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forty-one and cighteen respectively. Besides three distinct species of 
lateral curvature, all largely due to unhygienic attitudes in writing, 
other thoracic deformities are induced, the effect of all.of which is 
to reduce the wee of respiration, circulation, and impair nutrition 
and growth. . Vicious habits. Prolonged sitting favors pelvic . 
congestion and local irritation, strongly inclining to masturbation, 
to which the mental anomalies of deterioration nione predispose 
our degenerate youth. Since Tissot (L’onanisme: Œuvres, T. 1), 
many psychic and somatic troubles have been attributed in form to 
‘secret vice. The result is general exhaustion, are troubles of 
nutrition, circulation, memory, and depression, irritability, fluctua- 
tions of mood, ete. VIII. Excessive mental labor. creau’s 
‘‘irritable diathesis’’ seems increasingly often caused among those 
striving to acquire culture in the lower classes, and the somewhat 
greater liability to this form of degeneration among the upper 
classes is due to Saber In general, subjective sensations are 
-more vivid in fatigue. Nervous exhaustion tends to depression, 
which precedes most vesanias. In fine, all these causes together 
are tending to that form of degeneracy which is incapable of pro- 
ductive effort. f 


The Ohildren. How to Study them. By Francis WARNER, M.D. 
London, 1887. pp. 80. : 


These lectures, given to the Froebel Society, are especially de- 
voted to ways of observing nutrition, eyesight, facial expression, 
gesture, and posture. The functions of the arm, hand, and spine are 
es cially to be scrutinized, and points to be observed during slee 
are enumerated. Some of the cuts and conclusions of the author’s 
work on physical expression, described in our last numbər, are 
reproduced. ` 


Tachyhippodamia. By Wirus J. Powgrr. Reprinted in the South- 
- ern Live Stock Journal during July, August, and Septəmber, 
1887. 


This rare and often vainly Sone handbook, privately printed in 
1888 and sold at a high price as the revelation of a valuable secret 
first discovered by the author in 1814 and perfected during twenty 
subsequent years, is here for the first time accessible to the general 
reader. The author was at first a teacher of Greek, Latin, and 
modern languages, who later accuired a fortune by this art of taming 
wild horses freshly caught from the plains of Texas and Mexico, in 
from two or three to six or eight, or in rare cases twelve or even sixteen 
hours, all without the least violence. The tamer approached the 
horse which had been driven, lad, or ed with the lasso into a 
small enclosure. The animal first turned his tail to the trainer, but 
in fifteen minutes or half an hour turned about. By motions so slow 
as to be almost imperceptible the hand was extended and tre man 
approached, stopping ey at the faintest sign of flinching or 
fear. At length the nose could be touched and tapped or patte by 
very alight but rapid movement, Inch by inch this “ gentling”’ 
process proceeded to the neck, body, fore and hind legs, to thé feet, 

il, ears, etc., till the horse had been handled allaver. All snimals 
have much pleasure in dermal sensations, for the sake of which 
they will andiire more and more sudden and violent aural and opti- 
cal sensations, and these are the best means of removing fear, which 
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is the only feeling a confined animal has for man—these are his 
fundamental principles. An animal that rushes toward a man and 
would kil him if he fled or showed signs of fright, will always stop 
a few feet from a man who remains motionless, if there is no dis- 
tracting object, so that the attention of the animal is fixed on no 
‘moving or sounding thing whatever save the trainer. As there are 
irregular verbs and nouns that do not fall under the paradigms, so 
he says there are exceptional horses, but none he thinks which 
variations of this method will not subdue. The secret, he argues, is 
the moral one of gradualness, gentleness and perseverance, and 
inspiring confidence, and all drugs, smells, violence, or magnetism are 
methods of quacks ignorant of the true psychic nature of the horse. 
Very interesting are the details of “ gentling”"” a wild boar of great 
ferocity, freshly captured and uninjured, which could at first be 
only eee) touched with a stick popes the bars of a pen, and 
of a freshly caught adult deer, both of which were so tamed ina 
single day as to’ eat out of doors and in public from his hand. Many 
certificates from military and civil officers of highest rank certified 
to the marvels of his art and the permanence of his results. The 
book is written in an accurate and naive way, with incidental alln- 
sions to learning and educational art, which gives it, though in 
` slight degree, something of the charm of Isaac Walton, or White of 
Selbourne. This seems another illustration of the law that ver 
great changes of impressions, whether of pressure, heat, or cold, 
can be dccomplished without consciousness if they are sufficiently 
gradual—a law of wide range and great utility in education. 


Le Leggi statistische del Suicidio secondo gis ultimi Documenti. me 
SELLI. Milano. ` | 

This work is a continuation of the author's treatise on the same 
subject published in 1879, and is one of the very best illustrations 
of the exact methods of the anthropological school of psychology. 
The regularity of increase of the number of suicides, which consti- 
tutes one of the best arguments for the doctrine of determinism, 
is much greater than the increase of population. The larger the 
' town the greater the annual increase. The yearly variations de- 
pend on cosmic, social, meteoric, and economic changes. The two . 
zones of greatest frequency of suicide are the centre of the German 
pope even and Northern France. From these in all directions the 

equency of suicide decreases like waves from s stone thrown in 
the water. This geographical scheme repeats itself on a smaller 
scale for other smaller centres, the great cities exhibiting, of 
course, the largest percentage, these latter and race being the chief 
factors. Like outbreaks of insanity and crime, suicides increase 
during months of increasing temperature. Spring, summer, winter, 
fall, is the series which represents decreasing numbers of suicides, 
June being the month of most and December of least frequence. 
Suicides increase with culture and civilization. In Italy about 
twice as many suicides occur in cities as in the country. The state 
of religious consciousness has a great influence on the tendency to sui- 
cide, which is strongest among Protestants; then follow Catholics, 
. Jews, Mahomedans, fetish-worshippers, in decreasing series. Men 

are about four times as likely to commit suicide as women, but the 
' percentage of women to men is greater in spring and summer, and 

of men to women in fall and winter. Each race and nation, how- 
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ever, bas its own distinctive peculiarities in this regard. Liability 
to suicide increases regularly with age, and reaches its maximum by 
women earlier than by men, being great for both about the involu- 
tion period. Unmarried life, especially the state of widows, wid- 
owers, and divorce, favors suicide, family life tending strongl 
against it, and widowers are more exposed toit than widows. Chil- 
_dren are one of the greatest protections, especially for women. The 
well-to-do classes are more exposed than the poor. Among voca- 
tions, soldiers, and most the older subordinate officers, exhibit the 
highest percentage. The means of suicide vary TERU y with the 
season of the year, race, climate, and culture. In Russia, Norway, 
and Prussia, hanging is decreasing and drowning increases.. 
Denmark, Belgium, Holland, and France, the reverse tendency is 
exhibited. Death by firearms is steadily increasing; by charcoal 
fumes decreases in nce and increases in the west of Europe, 
especially in great cities. In northern lands hanging is the mode of 
death in three-fourths of all casés, while in the south drowning is 
more the fashion. Italians often precipitate themselves from preci- 
pices, and Anglo-Saxons often ae themselves. More painful and 
uncertain modes of death are rapidly declining. In Italy men 
choose firearms, women drowning. In Austria men prefer hanging. 
Unmarried women and servants prefer poisoning, and in each land 
each age has its preferred mode of death. Suicide is largely an 
index of social mieg and corrective influences are to be sought 
partly in the reform o pular.concepts by philosophers and mor- 
alists, but also in a social reform which shall establish a better equi- 
librium between individual needs and the possibilities of social 
dévelopment. 


L’ Anomalie du Oriminel, R. Ganorato. Rey. Philos., March, 1887. 


There is a class of criminals who have psychic and often anatom- 
ical anomalies, not so much pathological as degenerative or regres- 
sive and even atypic in character. Some have traces of arrested ' 
moral development, although their faculty of ideation is normal. 
Others have instincts comparable to those of children or savages, 
are deprived of all altruistic sentiments, and act only under the 
empire of their own desires. These anomalies are absolutely con- 
genital, and not produced by social or other environment, so that 
society has no duty to them whatever but to repress them. These 
are totally incapable of adaptation, and represent a source of con- 
tinued danger to every member of sociéty. 


. Le Délit Naturel. R. Garoraro. Rey. Scientifique, January, 1887. 


What among the crimes of our day have always in all times and 
laces been considered punishable? These acts are natural crime, 
udged from the sociological standpoint, and are opposed to the aver- 

age moral sense of the entire community, from which laws and 
- ethical systems and commercial ideas of right spring. There can 
be no exhaustive and definite catalogue of such acts made out, but 
it can only be concluded that all crimes are violations of ore of the 
two great altruistic sentiments. The first is pity, sympathy, or 
humanity, and includes now defamation, assault, injury to the phys- 
ical or moral health of children, etc.; and the second is tae senti- . 
ment of honesty, including also a long list of special crimes, such as 
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theft, incendiarism, plagiarism, false testimony, etc. This does not 
include acts against the state, which vary with the particular condi- 
tions of nations. These sentiments are the substratum of all mor- 
_ ality, and their absence, which is as much an abnormality as the 

rivation of a mb or physical function, constitutes two distinct 
ypes of mental alienation. 


. 


NOTES. 


I.—EDUCATIONAL. 


An attempt has been made recently, in the State Normal School 
at Worcester, Mass., to enlarge the scope of the ordinary study of 
psychology, as well as to render that study more objective and 
more useful to students, by making the systematic observation of 
children a part of the regular work of the school. The object is 
twofold: first, to put the students (as pr ctive teachers) into 

. Closer and better relations to children; and secondly, to gather a 
store of well ascertained facts wherewith in time to increase and rec- 
tify our present unsatisfactory knowledge of child-nature. The mode 
of procedure, hitherto, is somewhat as follows: First, the aim and 
methods of the study are carefully explained to the students at the 
Beginning or their second half-year in the school; they then im- 
prove such opportunities as they have or can flnd—at home, in the 
street, in the families of pole e and friends—of noticing with 
care and minuteness the spontaneous and unconstrained activities, 
bodily and mental, of children of all ages—at play, at study, at 
work, in conversation and intercourse with each ther and with 
adults, in all situations, relations, and moods. Then, atthe earliest 
convenient moment, careful and concise record is made, on blanks 

rovided for the purpose, of the facta observed, these being kept as 
Fee as possible from any reflections or inferentes of the observers. 
The blanks are ordinary half-sheets of note-paper with printed 
heading, giving date, observer’s name, initials of the child observed, 
its sex, nationality, age, and the length of time between making the 
observation and recording it. Different tints of pape are used as an 
aid to classification; for example, white for ordinary personal ob- 
servations, cherry-tint for hearsay or second-hand facts, canary-tint 
for reminiscences of the recorder’s own childhood, chocolate-tint 
for observations continued without break for a certain specified 
length of time, and so on. E 

The number of observations recorded varies, of course, from 
week to week with the opportunities that present themselves, 
but a rough average would be not far from two a week ‘for 
each pip During the two years that the experiment has 
been in progress in its present shape, somewhat more than four 
thousand eight hundred records have been made, and these have 
been carefully classified by subjects and preserved for reference. 
Many of them, from lack of skill or Judgment in the observer, have 
little value apart from the wholesome endeavor that made them, 

. but a considerable proportion are of permanent interest and signifi- 
cance to any student of child-nature. Taken as a whole, they 
already form a ok of facts not to be found elsewhere, and -the 
practice by which their volume is continually increased also im- 
proyes their quality. They relate chiefly to the knowledge and 
ignorance and errors found in children of different ages; to their 
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instincts, as manifested in play and in ney occupations ; to 
the abilities of children in various directions, as shown in drawing, 
mechanical construction, hunting and training animals, letter- 
writing, rhyming, story-telling, etc. ; to their feelings (hundreds of 
records covering & very wide field), memory, imagination, attention, 
mon sense, idiosyncrasies, etc., and are classified according to such 
rubrics. 3 

In addition, considerable information has been collected bearing 
upon the treatment of children (injurious or otherwise) by adults— 
parents, teachers, nurses, grown-up brothers and sisters, etc., and 
also upon the kinds of literature, stories, pictures, songs, and the 
like, that children enjoy most and remember longest. As to the 
good effect, as training, of these observations upon those who make 
and record them there can be no question whatever. The students 
goon become noticeably more interested in children and their ways, 
and more skilful in dealing with them, while certain individuals 
acquire much tact and ey in following out the more compli- 
cated and obscure processes of child-life. Moreover, they get some 
good practice in right methods of observation and investigation gen- 
erally, learning in some measure the caution, discrimination, and 
- veracity required in studying nature. The exercise, as a ‘whole, 
stimulates and quickens. Students do not find it a dull'task. They 
have to be restrained, or they would have given a disproportionate 
amount of their time to it. Finally, graduates who have had a year 
or two of this training before going ont to teach, manifestly take 
more pleasure and are more successful in their work in consequence. 
They frequently fill long letters with accounts of the interesting 
traits they discover in their pupils, and it is easy to see that their 
attitude towards Gs sort and troublesome children is often 
marked by unusual intelligence and sympathy. 

How radical a modification of -methods of teaching psychology is 
here involvedisevident. The ‘‘ natural’? method, which has slowly 
reconstructed modes of teaching all other subjects during the last 
century, has at last reached the science of man. This is the fleld 
work of psychology. The following commencement essays of grad- 
uates last summer.were based entirely on these studies: Falsehood 
in Children, Likes and Dislikes of Children, The Laughter of Chil- 
dren, What the School Child Thinks Of, How a Child Reasons, 
Plays of Children, Superstitions of Children, Study of a Child. A 
brief digest and tabulation of results of the above records, which are 
not without scientific value, will appear in the Journal later. Great 
credit is due to Principal Russell for the skill with which he has 
organized this significant new departure. 


Several very recent investigations show that some children lack 
the power to distinguish shades of sound, both vowel and consonant, 
and hence are capable of quite a range of distortion of sounds. This 
does not seem due, at least in some cases, to defective hearing, and 
hence the term “sound blindness” more often used, or ‘timbre 
deafness,” which Professor J. Le Conte suggests as more apt. From 
the many illustrations of the defect cited it would appear that 
defective carrying power of memory has much to do with it. This 
seems to be one cause of the great difference between children in . 
learning to read, but the phenomena need fuller study than the 
have yet received. Not a few of the transformations and mutil- 
ations of words reported would make excellent stock in trade for 
low comedy as they stand. I 
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Dr. W. Camerer, whose long experimental studies on the sense of 
taste, with his wife, are of such high significance, now reports 
Zeitsch.’f. Biolog., Heft 2, 1887) a careful study of two years’ — 
uration on the metabolisms of five children between the ages of 
seven and seventeen. ‘During this period their food was observed 
and within wide limits elad, their weight and growth reccrded, 
excretion and even insensible perspiration registered at intervals. 
The results are too extended for report here, but the role of indi- 
vidual differences, especially of sex, the range of individual 
eculiarity in distribution of excretive function between bowels, 

idneys, and skin, is surprisingly great. 


An up hygienic educational address was giyen before the 
Berlin Medical Society, February 16, 1887 (Berlin. klin. Wochen- 
schr., March 7, 1887), by Dr. Gehrmann, on “ Insufficiency of the 
muscles of.the trunk.” ‘The cause may be due to the muscles them- 
selves, or be reflex, perhaps-from intestines, womb, etc., and may 
be general or local. - The position in sleep is of great importance for 
giving hysiological posture. The results of defect are scoliosis, 

laterally asymmetrical growth, wandering liver, sinking kidneys, 
falling womb, too feeble action of one or both lungs J resulting 
fluxions, and irregularity and disease of the heart. . 


A most instructive case of hereditary juvenile degeneration is 
described by Mabille and Ramadier (Annales Méd.-psycholog., May 
1887). A boy whose neurotic parents felt sihbeling to be the chief 
end of life was isolated that he might learn more and quicker. 
Although industrious and ae of apprehension, he grew gloomy 
as adolescence approached. At eleven he was placed in a school 
where his reserved ways excited derision, which led to delusions of 

ersecution. All acts in his environment had reference to him. 

radually mystic, erotic and demonic hallucinations deve_oped, 
which were, however, mitigated by an operation for phimosis. 
Zoophobia was so intense that the sight of hens, cats, etc., caused 
peer tremor, etc. All these symptoms soon ended in rapid 
ementia. 

Dr. A. Stewart’s recent book on “ Our Temperaments, their Study 
and their Teaching,” is an excellent illustration of the revival of 
the theory of temperaments on a more scientific basis as tha doc- 
trines of phrenology decline. His book is designed as a practical 
guide, is very rich in literary illustrations, and tabulates the 
De ey and mental characteristics of the four pure temperaments. 

he latter are considered as valid only to civilized, and chiefly for 
British races. The book is richly illustrated. The scientific plane 
of the book is about like that of Mantegazza’s recent work on 
physiognomy and gesture. This, considering the obscure nature of. 
the subject, is high praise. x. 


A teacher of deaf-mutes has carefully counted the words used by 
deaf-mutes per day, and finds that, ss . allowance for abbrevi- 
ations, scarcely more than a thousand are used, which is probably 
. very far below those used by normal children. 


_ No less than eight interesting cases have been lately reported in 
Science of sudden amnesia from shock or accident which remained 
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after consciousness was regained. Often all that preceded the acci- 
dent by a few moments, hours, days, weeks, or even more, was 
permanently lost from memory. In one case at least, as rfectly 
normat health wasslowly restored, memory of events came down toa 
point of time nearer and nearer the instant of the accident. Insome 
cases there seems to have been some proportion between the length 
of the period of unconsciousness aad the memory-blank before it. 
One writer thinks the memory is more likely to come down to the 
instant of injury if the latter deeply involves the senses, especially ` 


sight. 


M. Ribot contributes to the October and November issues of his 
Revue Philosophtqué a very convenient summary of the scientific 
doctrine of attention. M. Ribot brings into prominence the distinc- 
tion between spontaneous and voluntary attention. The former is 
guided by natural interest, by the most Impressive sensations, and is 
well marked in children and in animals. ‘he latter is a product of 
civilization and is an artificial process. Attention in any form is an 
unnatural state. It is a monoideism, while the nature of thought 
consists in a constant change. Attention is based upon emotion, and 
its genesis must be connected with role of pleasure and pain in the 
struggle for life.. The method of induting voluntary attention is by 
appealing to emotional motives, by substituting a mediate unattrac- 
tive g for an immediate attractive one. . Ribot also enrolls 
himself amongst those who regard motion as the essence of attention. 
Witbout motion thought is impossible, and all thought ee 
action. wd. 


Mme. Clemence Royer contributes a very interesting article upon 
the notions of number in animals to the Rebus Setentifique of 
. November 19. Her main thesis is that animals have a good sense 
for forms and sizes of groups of. objects, but that real coun ig very 
limited, and the idea of “three,” for example, as an abstract numer- 
ical notion is beyond their mental horizon. The trained dog does 
not appreciate the meaning of the numbers that be pretends to add, 
but regards them merely as an artificial means of gaining his master’s 
approval ; just as Sir John Lubbock’s dog regards the labels that he 
brings when he wants something to eat or to go out. Animals are 
good geometers but poor arithmeticians. Geometrical notions are 

e more elementary of the two, and it is a product of civilization 
that has led us to substitute number for measure; to count instead 
of estimating ‘‘ bunchwise,’’ as do the uncivilized. Number is a per- 
ception to animals; it is an idea to us. J. J. 


TI.—EXPERIMENTAL, 


E. Fischer and F. Penzoldt report a study of the sensitiveness of 
the sense of smell (Liebig’s Annalen, Bd. 231, 1, s. 181) as follows: 
In an empty room of 230 cubic metres content, a weighed quantity 
of substance dissolved in alcohol was sprinkled by a simple atomizing 
apparatus. The sir of the room was mixed with a great fan for ten 
minutes, and the subject whose sense was to be tested was called in. 
The most striking result was that mercaptan was perceived in 
volumetric proportion to air of one to fifty thousand million. Assum- 
ing 50 cubic em. of air to be inhaled, so small a quantity as 


1 
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46 506 09 milligram of mercaptan is perceived. According to Kirch- 
5 5 ; 


hoff and Bunsen, it requires 755 Gag milligram of soda to be per- 
ceived in the spectroscope. 


Dr. Fauvelle thinks that there is an inverse ratio between smell 
and sight. In some forms of life the olfactory Ha recedes 
all other parts of the body and becomes very mobile. Extreme 
r of the naso-labial organ not Sele nero the field of vision, 

ut in some way is unfavorable to the highest development of the 
visual function. As.the eyes acquire parallel axes and reach their 
pease perfection, the noge retires from its prominence in position 
and function. This may be true also of individuals and races. 


Wendenski and Professor Henry P. Bowditch, of Boston, by 
different methods believed they had proved that, exceptionally to 


_ the general law that every tissue is fatigued by work, the nerve fibre 


in & nerve-muscle preparation was not exhausted by very lorg con- 
tinued activity, and concluded that its function was approximately 
analogous to that of a metallic conductor. Professor Alex. Herzen 
(Arch. des Sciences phys. et natur., September, 1887) thinks he has 
proven conversely that when the muscle ceases to react to the 
stimulus of a prolonged tetanizing current its nerve is fasigued, 
while the peripheral end apparatus can continue to functionate. 


Dr. J. M. L. Marique’s thesis, entitled Recherches expertmeniales sur 
le Mécanisme de Fonctionnement des Centres psycho-moteur du Cerveau,. 
though presented in 1885, deserves mention here for its admirable 
summary of researches on the excito-motor area and sensory 
centres of the cortex since 1870, and also for his novel method of 
experimentation, which, however, itself needs further study. He 
attempted to isolate the motor centres for limbs in the dog from the 

Test, of the cortex by a vertical cut seven or eight millimetres deep 
around the sigmoid gyrus, severing thus, as he thinks, the ercuate 
association fibres without injuring the projective, or at leest the 
p midal fibres. His conclusion is that section of the association 

res produces about the same result as severing the pyramidal 
fibres themselyes, or that motor centres have no function in the 
absence of sensation. 


Some of our readers will recall, ag does the writer, an American 
who gave a few exhibitions of the remarkable pow of not only 
playing different melodies of very different rhythm simultaneousl 

with the two hands, but of writing with great rapidity, e. g., a Frenc 

madrigal with one hand while the other was writing a German 
sentence from Kant, a Psalm in Hebrew, etc. M. Paulhan, a 
French psychologist, has lately studied on himself the power of the 
mind-to attend to two things at cnce. When he wrote the words of a 
poem while reciting another, the words or even letters of the two 
would occasionally get mixed. The confusion caused by. repeatin 

one poem aloud while mentally rehearsing another caused sti 

more mixing. He timed the most rapid multiplication of a row of 
figures by two when done alone and the time required to repeat a 
poem by heart, and then found he could do both together in some- 


+ 


' 


~ 


_ blin 


NOTES. ` ; 359 


what less time than the sum of the times of each aute É The 
simpler and more unlike the- two processes thé more nearly could 
both be done in the time of one, but very complex and similar acts 
cause: much interference and loss, which is still greater if three 
things are attempted at once, as writing a poem with one hand and 
numbers with the other while repeating a song. The theory that 
in “double acts” the attention flits is not favored by these observa- 


` tions. 


Interesting experimental investigation of the question whether 
after the brain had lost its function by sudden total anaemia its 
function could be restored by a supply of fresh blood, is reported by 
G. Hayem and G. Barrier (Arch. de Physiol: 5, 1887). Twenty-two 
dogs were decapitated, and from one second before to twelve minutes 
after the operation undefibrinated blood from a living horse was 
transferred into both carotids by a T-tube. If transfusion occurred 
after the head had become still, about two minutes after decapite- ` 
tion, respiratory movements, the corneal reflex, the secretion of 
saliva and tears were restored, and but twelve minutes after the 
knife fell the power of reviving any of these movements was 

one. If transfusion took place four. seconds after decapitation, 

e ordinary spastic movements ceased and apparently voluntary 
movements began again. Five or ten seconds after, while the 
voluntary movements of the head could be revived, the spastic 
motions could not be repressed. The latter, which generally cease in 
about ten seconds, can be restored if transfusion is made at once 
aftér their cessation. 


A. König, in an article on Newton’s law of color mixture and some 
recent experiments of E. Brodhun (Sitzungsber. der Berliner Akad. 
1887, X VIID, urges that the principle that colors that look alike give 
mixtures that look alike involves the further statement that color 
comparisons remain valid if the intensity of all component lights is 
increased or decreased in the same proportion. This he shows is 
not que correct for dichromatic systems like common cases of color 

ness. By mixing light of wave-lengths 615 z and 460 z, a 
colorless mixture can.be produced which remains colorless if their 
intensity is changed. A homogeneous light, however, which with 
a definite intensity of that mixture looks the same, becomes more 
yellow if the intensity is increased. To maintain the same color by 
such increase there must be a relative increase in the quantity of 
light of longer wave-length. The same thing is true of tri-chromatic 


systems. This is, however, harder to observe and is opposed to the 


results of Hering. It is best seen.in mixtures of red, green and 
yellow reduced from middle intensity. 


Tambroni and Algeni (Riv. Sperim. di Fren. XJ) measured the 
duration of psychic reaction in the field of the space sense of the ` 
insane. The method of right and wrong cases was used in distin- 
guishing whether one or two compass;points were applied. These 
observations, which require great patience and care, were made on 
four normal persons and four melancholics, dements, epileptics and 


' maniacs each, making twenty-four patients in all. Two points 


required more time than one, and wrong judgments were spiced has 
The hie error, number of errors and time were also reduced by 
practice. These results with normal subjects were before known. 
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The effects of practice were observed only with maniacs and in part 

with epileptics. The aggregate results show that melancholics have 

the longest reaction times, and then come epileptics, dements and 

maniacs, and normal persons in descending series of times. That 

this scale or the numbers are typical it would at present be rash to 
m. 


Tschis (Wjestnik. Psichiatrij, Bd. egy ns a study of the same 
problem with Flecheig’s patients in Wundt’s laboratory. Three 
cases of incipient dementia were psychometrically tested as to 
ress reaction time of choice, association and inference. With 
each subject an acceleration of the process of active apperception 
was demonstrated, whence Tschis concludes that morbid prozesses 
begin with a weakening of active perception. Every form of mental 
alienation, it is inferred, must begin with a reduction of the free 
creative function of will, for in this function the ego is determined 
' by the entire conscious past. : 


Guicciardi and Cionini (Riv. Sperim. di Fren. XT) studied experi- 
mentally the effect of practice or memory, as they indifferently 
1 it, on the duration of the following simple psychic processes, 
with tables for the successive days: simple reaction, the discrimina- 
tion of touch on two points, the distinguishing of two spoken syl- 
lables with choice-reaction, the perception of. three figures in prede- 
termined order, reproduction of written letters, and word-association. 
The time beyond which no further reduction could be effected by 
practice was greater as the process was complicated. By very com- 
plex processes the longest time was generally not the first but 
Peer the third reaction. After a pause of three weeks the reaction 
es were at first greatly increased, but very rapidly reached the 
previous Minimum. š š 
The results were not unknown before, the experimental process is 
ae a very clear, and the theoretical introduction is very long 
an ; . i 


A prolonged and valuable study of the variability of the develop- 
ment of cerebral bloodvessels and their 555 and patho- - 
logical significance, made by L. Léwenfeld, is reported in a late 
number of the Arch. J. Psych. The diameter of the basal vessels of 
the brain was: measured in over 200 cases and compared with the 
weight of the normal brain. - The relative variation was found so 
very great as to indicate that beside other factors, the nutrition of 
the brain is of great significance for its function. The. sum of 
arterial capacity compared with 100 gr. of brain weight varied from 
0.175 to 0.815 cm., age being a moderate factor in this variation. 
The left carotid was generally wider than the right. This variable 
has, in the discussion by the author which follows, great significance 
in explaining mental endowment, power of work, disposition to 
neuroses and psychoses, etc. 


In a letter by Professor A. Pick to the editor of the Newrolog. 
Centrablatt, written Oct. 27, 1887, the statement of Prof. Steinbrigge 
that secondary sensations, or the fact that certain persons reacs with 
twofold sensation upon one simple sensation, were only known 
within the last few years (from which he is inclined to draw patho- 
genetic conclusions), is corrected by interesting citations from earlier 
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literature. In his jurisprudential psychology (1842), Friedreich cites 
the observation of a cultivated deaf-mute in whom music excited 
apasaq agitation in the feet and body which produced the most 

iverse moods. To these sensations, produced by different instru- 
ments, he gave color-names: trumpet, yellow; drum, red; organ, 
greon, etc. Again, in the Archiv ital. per le mal. nero., 1865, says 

ick, Berti describes an individual who, on looking at certain num- 
erals, letters, etc., was impressed with imperative color o 
and thinks it due to persistent association, and refers it to the ald 
of Daltonism. This phenomenon seems to have been first named 
by Dr. Chevalier (Gaz. Méd. de Lyon, 1864) pseudocromastesia. 


IlI.—ABNORMAL. 


Dr. W. Stark (Zeitsch. f. Psychiatrie, 1887, Heft 2 and 3) recorded 
the weekly variations of weight in six periodic and six circular 
forms of psychosis. In ten of these cases each paroxysm, whether 
maniacal or depressive, is attended by a descent of the weight curve, 
and each interval by an ascent of the curve. Both changes were 
greatest near the beginning of the paroxysm or interval. Restless- 
ness and reduction in the amount of food probably account for the 
decrease. A study of metabolic modifications during these psychic 
‘changes is strongly desiderated. 


After describing briefly six cases gathered from literature of 
similar psychosis of twins (see also Galton’s interesting chapter on 
the p peculiarities of twins), Dr. H. Euphrat (Zeitsch. £. 
Psycho., 1887, H. 2 and 3), adds an interesting account of two maiden 
women, alike in character, but physically and mentally different, 
both of whom, at the age of about 40, one two years later than the 
-other, had very similar attacks of nervousness, hallucinations of 
vision, hearing, touch, somatic feeling, and delusional ideas. There 
was no hereditary predisposition save that the father died of 
delirium tremens. From this and the other six cases, Dr. Euphrat 
dissents from Ball’s opinion that such cases are entirely due to 
anatomical likeness of brain structure, and thinks the similarity of 
the psychoses to be due to psychic contagion, induction, or infection. 


In a paper presented before the psychological section „of the 
British Medical Association, 1887, Dr. Hack e would calf aren 
of the cases commonly designated asa folse-disuz, communicate 
insanity. This latter term should at least be applied to cases in 
which one member of a family becomes insane from over-work or 
distress for another insane member. Women are more liable to such 
contagion than men. Especially those delusional ideas that have 
some semblance of truth—notably delusions of persecution—are 
transferred, For this reason the mildly insane should not be cared 
for by their friends, especially if the latter are of nervous tempera- 
ment. This class of cases need far more detailed study than they 
have yet received. 


Dr. Battaglia, director of an insane asylum in Cairo, describes 
many EE upon himself with different qualities of hashish 
(La Psichiatria, 1887). He produced a great variety of symptoms 
with great uniformity, but never the commonly reported euphoric 


` 
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apathy. This feeling, as well asthe vanishing of time and space, 
ge excitement, hallucinations of vision an hearing, he escribes 
to other drugs often mixed with hashish, which, if pure, is onl 
soporific. Cannabism begins with a stu id staring expression, cna 
passes to apathetic melancholy and dementia. The prodromal 
stages of paranoia predispose to this habit with the national apathetic 
tendencies of the Oriental character, as in America on the basis of a 
more excitable temperament they predispose to alcoholism. Total, 
as distinct from gradual, abstinence 1s on the whole the least straining 
method of cure. i 


Dr. Crothers, of Hartford, estimates that of the half million 
drunkards in this country, about ninety per cent die of diseases due 
to this habit, and about the same per cent inherit degenerative 
nervous systems. Drunkenness can never be successfully resisted 
go long as it is regarded as a vice or a crime. Itis a disease, and the 
inebriate must be forced into quarantine and there be treated till he 
recovers. Society may demand that no acute drinker be allewed to 
become chronic and incapacitated for work, and to prevent this 
may treat the patient by isolation as if he had a contagious disease. 


Dr. S. Tonnini presented his somewhat novel views upon secon- 
dary paranoia at the late congress of Italian veers at Siena, 
where they were met with many objections. He now (Riv. Sperim. 
di Freniatr. 1887, XIII) defines it more fully as personally acquired 
Dya poy sound person in distinction from primary paranoia 
which: he regards as the further development of an -inherited 
neuropsychopathic degeneration. A degenerative state, if not pro- 
clivity of the brain, such as is often the inherited result of a 

ychosis in an ascendant, may thus in some cases be acquired in an 
individual experience. The inherited basis may indeed be bad, 
and even predisposing, but will not bene the individual to paranoia 
' without a new impulse. Only in secondary cases does recovery or 
full-blown seme occur. The current view of secondary paranoia 

ds it as residual or sequent to more active delirium. Dr. 
‘Tonnini appends five cases which seem to conform to his deflni- 
tions. l 


Dr. Rudolph Arndt describes a remarkable case of tropaie dis- 
turbance due to violent psychic excitement (Deutsch. Med. Woch., 
1887, No. $4). Albumen, ye cylinders, and epithelium from 
the urinary canal appeared in the urine, and the liver absorbed 
gall without any stoppage of the gall ducts. The author attempts 

explain at length that Po processes are only attendart if not 
incidental phenomena of metabolic and other physical processes. 
Therefore it is wrong to say the above symptoms were caused by 
fright, but they were rather due to the molecular-atomic processes 
set up by the shock, which, in reverberating through the system, 
` affected the psychic organism first. | | 

Edmond Grasset, in a very interesting doctoral thesis (Bordeaux, 
1887) on alcoholic disturbances of cutaneous sensibility, besed on 
very detailed tests on twelve subjects, distinguishes these symptoms 
as objective and subjective. The former are alphalgesia (painful- 
ness of touch), thermo-analgesia, electro-analgesia, and especially 
hyperaesthesia, analgesia frora pricks. These disturbances are 
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distributed irregularly in spots and do not correspond with distinct 
nerve areas, and change both spontaneously and from external 
cause, for, strange to say, dermal and organic reflexes do not seem 
to be modified By these arcas. Subjective disturbances consist of 
oe pains, formication, ete., generally in the limbs. Besides 
these, disturbance of sensibility in sad a tissues and internal organs 
and organs of sense, sometimes somewhat resembling hysteric symp- 
toms, 18 common. The cause may be Nia ps neuritis, lesion of 
the internal capsule, and especially of the pons and crura. 


Seppelli (Revist. Sperim. di Freniatr., 1887, XID has studied the 
blood of 104 male and 96 female lunatics, with the apparatus of 
Hayem and Nachet, to determine how the number of red blood 
corpuscles compared with that in the blood of normal subjects. In 
the latter there are about five millions per cubic millimetre in men 
and four and a half in women. Seppelli found this number reduced 
over fifty-two per cent in men and over sixty-three per cent in 
women. In pellagra this reduction was greatest, in melancholia 
next, and in mania least. The proportion of white to red corpuscles 
(normally 1.650 to 1.1800) was not greatly affected, though the figures 
indicate that it was rather less than more. The quantity of haemo- 
globin (tested by the chromocytometer of Bizzozero) was also much 
reduced. Both these reductions seemed to this indefatigable in- 
vestigator greatest near the beginning of the psychoses, and both 
abnormalities were greater in men than in women. 


In the Heoue de Médecine Féré gives an interesting case of a rich 
merchant of 37, who in 1886 began to have “absences,” in which he 
would suddenly stop in the midst of any business and stand motion- 
less and smiling, sometimes for fifteen minutes. He at length con- 
sulted a physician, to whom he told the following history: As a 
boy, he took all injuries very hard and would brood over them for 
hours in solitude. He used to lapse during these brooding fits into 
revery and castle-building, at first ephemeral and changing, but 
gradually permanent. He played many roles, according to his 
mood—soldier, statesman, scholar. After college, when Tones 
and domestic cares came, these reveries diminished till gradual 
insomnia brought back his musings, which now assumed definite 
form and took complete possession of him. For the last four 
years his reveries had slowly built a pavilion at Chaville with a 
pretty garden. By gradual additions the former became a mansion 
and the latter a park. Conservatories, stables, servants, and finally 
a beautiful woman came. Two lovely children crowned a joy that 
would have been complete but that his union to this imaginary 
woman (who was so real that he had grown entirely-cold to his wife 
and almost forgot the existence of his children) was not legally his 
wife. These hallucinations were of visual origin and yielded to 
tonic treatment. Of similar nature, perhaps, were Mahomet’s rev- 
eries during the years of cave-life, and Jeanne d’Arc’s mystic day- 
dreams among the hills of Lorraine, and many other visionaries 
who have become honest victims of their own fancies. This class 
of cases must not be identified with those described in Dr. Clark’s 
book on visions, which begin in distinct optical delusions at first 
recognized as such.. i 


Psendo-hallucinations, as conceived by Kandinsky in his very 
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valuable book of that name, are described as perverted memory; and 
fancy-concepts as vivid as real hallucinations, but lacking ths sense 
of objective reality without the patient, 6. g. words heard inwardly 
with the spiritual ear without a realization of their subjective origin. 
This conception J. Hoppe opposes (Jahrb. f. Psychiatrie, VII, 1 und 
2), as it involves laying too t stress on the mere subjective 
appearance of externality, instead of considering the state of the 
peripheral nerves of the sense involved. Kandinsky’s carefully 
studied cases are criticised at length, and the phenomena rəferred 
to real hallucination due to either entoptic or subcortical material 
or to concepts. Inner hearing is also said to be often attended by 
unconscious and faint articulating movements. 


The Journal of Menial Science lately contained an article on facial 
blemishes as a cause of melancholia, in which it was said that at 
about the age of forty, single women sometimes conclude they are not 
‘attractive, and magnify some real or fancied defect; and married 
women, fearing to lose their husband’s affection, sometimes grow self- 
conscious or jealous. Hair on the face, wrinkles, fatness or leanness, 
or scars, may cause depression. ` 


Multiple paramycclonus, involving clonic and even tetanic contrac- 
tions—not Abrillas but of entire muscles—of the muscles of limbs, 
neck, back, is hard to distinguish from convulsive tic; or from 
chorea Zan s save that it is often symmetrical and rarely affects 
the face. a case lately reported, even the muscles of the uterus, 
heart, diaphragm, bowels, etc., were affected with the characteristic 
twitches. A neuropathic basis and shock or psychalgia are the 
etiological moments. 


The Neurological Review calls attention to “the astonishing 
apathy that exists as a whole in regard to the importance of a 
knowledge of the nervous system in the daily work of every member 
of the medical profession.” The writer reminds us that the nerves 
5. and toa greater or less extent control every organ and 
issue of the body and every physiological function, and concludes 
that it is absurd to leave neuro-psychic matters to specialists in 
medicine, as is commonly done in practice. 
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A STUDY OF DREAMS. 


BY JULIUS NELSON, 


Every psychological inquiry should as far as possible 
be based upon and connected with so much of physio- 
logical knowledge as we can command. It is not our 
desire to do this in the present article in any thorough 
manner, but for the purposes of introduction and orien- 
tation a few primary principles may be premised. 

‘Look-at the subject from whatever point of view we 
may, we cannot escape the fundamental conclusion 
that the human body, in its entirety, is a cell-state or 
colony. The individual acquires his character as a 
unit from the extreme differentiation and consequent 
division of labor obtaining among the cell units. 
There can therefore, in reality, be no new physiologi- 
cal or psychological function or faculty or character- 
istic in the soma which was not and is not in the cells. 
If the complex body seems to differ markedly in its 
powers from the simple cell, it is because the work 
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necessary to sustain the life of a cell has been, dis- 
tributed among niany units, and thus many diverse 
combinations and interrelations of the cell functions 
- become possible. Nutrition and growth (and repro- 
duction), respiration dnd movement, irritability -OT 
_ response to stimuli, heredity and variability, and prob- 

ably spontaneity or will, are the fundamental proper- 
_ ties of protoplasm in its simplest state. All other 
powers of living things are secondarily derived by 
evolution (i. e. differentiation) of these primary prop- 
erties, due to the educating forces of the environment 
acting through time.: All these questions in biology ` 
and psychology, then, ultimately rest on cell physi- 
ology. We know very little about cell physiology, but 
we do know a few facts the knowledge of which will 
_ prevent us from making rash statements about the 

relations of brain cells to mental processes, such as are ` 
‘frequently made and which carry the air of final ex- 
planations. Such statements are, that images, stimuli, 
ideas, are impressed on the cell protoplasm just as if 
it were a photographic plate, and that consciousness 
simply “reads” these impressions. Memory is the 
strength with which protoplasm retains the impres- 
‘gions. When we learn a new thing it is stored up ina 
new cell, or a new connection between old cells is made. 
Finally it is asserted that nerve force (or at least 
- stimuli), once flowing along a certain line or direction, 
maps out a “ path,” along which it becomes easier for 
it to flow next time, and so we form habits. The nerve 
fibres are supposed to represent the morphological 
result of such flows of force. 

All this is crude fancy and finds no support in 
modern cytology. All the changes that take place in 
cells are undoubtedly chemical and physical. But the 
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actions of cell life are not explained even were we able 
to write the whole equation of the correlation and trans- 
formation of the forces present. We would still have 
to account for the reason of the change, for the organi- 
zation of these forces, and, in fact, for that which 
makes the phenomena vital as distinguished from non- 
living chemical transformations. We know that.com- 
plex chemical compounds are built up in cells with 
attendant absorption of oxygen. This requires energy, 
and that is furnished by the breaking down of the 
highly complex substances furnished by the food in 
the lymph and blood. Then when the cell works 
there is a liberation of energy due to the breaking 
down of these highly complex molecules, and waste 
products are thrown into the blood. The latest re- 
searches seem to show that, if not all the energy of a 
working cell, at least a great deal more than was for- 
merly supposed, is furnished by the breaking down, not 
of the food directly, but of the living substances of the 
cell, which have themselves been built up out of the 
food. This is shown by the remarkable chemical and | 
morphological changes which the chromatin of the 
nucleus undergoes when cells are active. | 

It is the chromatin, as we have shown elsewhere,’ 
and as is now widely believed among cytologists, that 
is, as it were, the brain or soul of the cell. In it inheres 
` the psychic or hereditary powers; and if it be removed’ 
from a cell, the rest of the protoplasm behaves auto- 
. matically. The cell then moves mechanically, cannot 
reconstruct itself, and finally wears itself. out and 
decomposes.? The difference between the chromatin. 


1 t The Significance of Sex.” American Naturalist, January, Feb- ` 
ruary and March, 1887. . š 
_ See Gruber, “‘ Beiträge zur Kenntniss der Suha ee 

der Protozoen.” Bericht Naturforechenden Ges, Freiburg, Vol. I, 1886. — 


` | der Phosphorvergtttung.” 
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and chemical substances that are devoid of chromatin: 
is this. In the latter case any drug or stimulus pro- 
duces an effect in accordance with fixed laws, but the 
chromatin has the power of interpreting: stimuli, and 
its reactions are intelligently directed towards #the 
preservation of its own life, and thus of the cells, and — 
hence of the body. When a poison is absorbed by a 
cell, such poison forms chemical compounds with the 
protoplasm (therefore it is a poison), but the chromatin, 
does not allow itself passively to be destroyed, but at 
once manufactures more chromatin as fast as it can, 
and thus supplies more than sufficient to satisfy the 
poison, and then the céll proceeds to excrete the satu- 
rated compounds.+ In this way the chromatin can be . 
. educated to endure a great quantity of poison.’ 
The morphological structure of cells is such as the I 
conditions of nature have shown necessary and advan- ` 
tageous for allowing the chromatin to live and grow, ` 
to differentiate, to receive stimuli, and to react upon . 
the external-world. Hence we have the chromatin in 
one or many spherical bodies in a nucleus, and the 
whole encompased by cell plasma that serves it for a 
house and’ for organs of relation. The structure of 
cells, therefore, is such as enables them best to do their 
work, such as absorbing food and moving by pseudo- 
podia or cilia. There is not the slightest hint of struc- 
ture with relation to anything else. They who think 
- the complex structure of higher animals is in some way 
mirrored in their cells, or in the cytological structure 


1See Stolnikow, ‘ oss 1D den Leberzellen, insbesondere bei - 
Bots Archie, 1887, Phys. Abth. Sup- 

plement. 
* Should later studies show that this reaction i is not so simple a one 
as Stolnikow assumes in interpreting his sections, the esis fact of 
the educability of pp nias still remains. : f 
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of the eggs from which the cells are the descendants, 
do greatly err and have not conceived the problem of 
heredity from the vital and psychic standpoints. Cyto- 
logically at least, the ovum of a complex animal is as 
simple, even simpler than many of the single celled 
animals. In the same way must we think of the brain 
cells as in no great respect different from other cells. 
All cells are endowed with the fundamental properties 
of living matter, and when differentiation comes in, it 
is simply a distribution of these properties. A nerve 
cell is one differentiated especially to receive and react 
to stimuli in such relations or connections as to corre- 
late organs. A muscle cell is one so constructed as to 
react by manifesting as great an amount of motion as 
possible. When a nerve cell acts there must be: a 
_ breaking down of chromatin, just as when a liver cell 

„acts. Who can prove that a splitting up of chromatin in 
the one case differs from that in the other, and who 
can imagine how such difference can account for con- 
sciousness or any psychic characteristic of ideas and 
sensations? Can we conceive that food which a little 
while ago was solvent in the lymph, and now has 
been built up into a complex molecule of chromatin, 
can temember, when a vibration reaches it and causes 
it to break up, that the chromatin which was its 
predecessor was broken up by a stimulus of like kind, 
(even supposing that the nerves are differentiated so 
as to transmit different sorts of vibrations or stimuli 
for the different sorts of external excitants, which is 
indeed an open question)? We see, then, that if any- 
body wishes to believe in spirit apart from matter, 
that this spirit can be organized and be an immaterial 
governor of material forces with which it can be in 
mysterious connection, and thatthe properties of spirit 
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and of matter are in no way similar, but totally dis- 
similar, such belief is in no way shaken by the very | 
most recent advances of biological science. 

We have seen that when a cell acts i in any manner 
there is a degradation of chromatin.‘ If this activity 
breaks down. the chromatin faster than it can be built: 
up, the cell must stop and rest. This resting, when it 
takes place i in the higher ‘psychic centres, presents the’ 
phenomenon. of sleep. .Only a few ‘cells of the ‘body 
sleep, and, as many parts of the brain are nowise 
tired out, they may still act during sleep. If these are’ 
the cells involved in psychic processes of some sort or 
other, we get.dreams. In order that the tired brain 
cells may be allowed to rest undisturbed, the vital 


functions of the body are lowered to a minimal inten- 


sity. The easiest position is assumed, secluded: from 
stimulation from the external world, because many of - 
the cells are in good and increasingly good condition 
to react on stimuli, so that if these are not shut out, 
the restoration would be interfered with. ` Here, habit’ 
controls the action ; for when the cells receive stimuli 
that have no significance for the welfare of the body, 
they do not react. The cells have to be educated to 
this attitude, for when unusual stimuli, as from a 
strange sleeping place, strike the senses, our sleep i8` ` 
more or less disturbed. ` E | 

The blood does not flow so much to the brain during 
sleep, yet it is not altogether shut out, because food and 
oxygen are needed to restore the tired cells. This fact . 
has mich significance, for we know that when an 
organ acts it receives an extra amount of blood, and 


that in a general way the character of our mental- 


activities is controlled by the amount of blood in the 
acting cerebral ganglia. It is therefore quite possible 
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that some ganglionic cells act in a feeble way all night, 
but, because of the feebleness of the action, we never 
recollect anything about it. But there may be dis- 
turbing causes, such as irregularity in the relations of 
cêntrolling centres, or stimuli from diseased or un- 
comfortable organs, that tend to set certain ganglia 
into activity and call an increased flow of blood to the 
part, and thus vivid dreams will arise. As morning 
approaches, and the cells have gotten well rested and 
are quite irritable, they are ready to ‘‘ explode ” their 
chromatin at slight offence, and at last thereis a general - 
awakening, which is accompanied by a return of blood 
to the brain. There cannot help but be a ‘‘ dawn”? 
in consciousness just before getting awake and becom- 
ing aware of the external world, and thus people gen- 
erally wake up out of a dream state. Of course the 
character of dreams will depend on several factors, 
such as the extent of the brain involved, the amount 
of irritability, and in. a general way to the sort of 
stimulus, and of course on the interests, education and 
experiences of the individual in the immediate past. , 
There is undoubtedly one common psycho-biological 
law explaining the activities of the brain cells; how 
they act on a common stimulus producing a sensation ; 
what is involved in perception, in an apperception ; 
what in recollection ; whatin memory ; what in reason- 
ing; what in volition ; what in desiring, and in emo- 
tions. How are the cells related ; what cell activities 
are primary and what are secondary ; which cells are 
exciting and which inhibitory? These are questions 
that must be answered before normal psychic action 
can be comprehended. Then we shall be in a fair way 
to readily comprehend how we get all degrees of dis- 
turbance of these normal relations leading down to the 
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deepest insanity. We shall then see why there is such 
a marked similarity among the different sorts of abnor- 
mal manifestations, such as the hallucinations of in- 
sanity, the delusions of hypnotism, the experiences of 
the dreamer, the fancies of revery, and still other facts . 
in anthropology. 
Although the ultimate solution of these problems 
depends on advances in the science of cell physiology, 
we need also to know all that other methods of study 
will yield. Wë must know gross anatomy before his- 
tology. I took up the study of dreams as a convenient 
portal to the general subject of hallucinations, and with 
the hope of. adding to our knowlege of this most fasci- 
nating field of psychology. In the month of Novem- 
ber, 1884, I began recording my dreams, and have 
accumulated the records of over one thousand dreams 
per year since that date. Two thirds of these are 
more or less elaborately detailed, so that we have here 
a great quantity of matter which will require much 
time to properly and thoroughly study. The present 
article is only a preliminary report due to a general 
survey of the data, and serving to introduce more 
detailed studies to follow later. It is to be hoped it 
may also stimulate others to study their own dreams 
at least ; for. only by comparison are we able to general- 
ize and to discover what is ini ae in these mani- 
festations. _ 

In many cases it helps a student to Deoir thoroughly 
familiar with the work and theories of others in the 
special line he proposes to follow, to serve as a guide 
and to prevent the waste of misdirected efforts. In this ` 
study, however, it is best to read sparingly until con- 
siderable headway has been made in one’s own method ; 
the reason being that much of the literature in this" 
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line is more of a poetical than of a scientific nature, 
and that a tendency to view one’s own states with a 
special bias is readily and unavoidably given. There 
‘is a’ tendency to be interested in the matter of the 
dreams, in its esthetic effects; much as we react towards 
ideas and events of real. life in relation to our well- 
being. Of course this is the unscientific standpoint. 
The fact that a person dreams much or little is of more 
significance than what one dreams. A curve repre- 
senting the variations from day to day in the amount 
of dreaming has scientific interest, while the hobgob- 
. lins that we saw are of interest to children. | 

' The introspective method has two stages. At first 
we simply observe the phenomena presented by nature 
in their serial and concurrent relations, and from the 
light thus afforded we are enabled to experiment or to 
control certain conditions with advantage and intelli- 
gence. So far I have confined myself to the first of 
these methods. 

There are a few pertinent biographical details that 
should accompany each student’s memoir. I may be 
said to possess the dreamy diathesis in a strong degree, 
manifested from early childhood to the present time,.a 
period of 30 years. My mental make-up is inherited 
mostly from the paternal side and is erethic in quality. 
The nutritive functions have been derived from the 
maternal side and present an irritable digestive sys- 
tem. My father rarely dreams, but my mother has 
many dreams in which she takes great interest. My 
memory is strong only in its visualizing power. 

As a child I was subject to cramps, costiveness, and 
nightmares. The interrelation of these facts is evident. 
In regard to health, I have improved steadily with age. 

Dreams that occurred before my fifth year of life 
are quite as vivid in my memory as the few waking 
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scenes of that period which I can recall. In the period 
lying between my eighth and twelfth years my dreams 
were peculiarly troubled; but at present my recol- 
lection of them is vague.. On retiring I reviewed the 
events of the day over and over again, introducing 
variations and often new chapters with the ‘slightest: 
effort, yet had I undertaken to write a novel I should 
have failed. Often before my eyes there: appeared 
mhosaics.of colors, expanding and contracting or rota- . 
ting; and this especially if my eyes were shut. At 
times I could see malign faces appear on the walls . 


-with great reality and distinctness. If no nightmare- 


caused me to awake during the night, the dream, how- 
ever' pleasant, always took'a disagreeable and fright- 
ening turn on waking in the morning. “T felt myself 
lifted up as if gravity had temporarily reversed its: - 
action, and then I was dropped from š great height — 
back to.earth, which I neared in increasing fear and 
loss of breath. But lalways awoke just before striking’ | 
the ground and when the fear seemed to'be at a. 


climax. Some mornings a pleasant dream would be 


substituted, and when the pleasures of anticipation of 
some rare treat were at a climax, just as ad treat was 
about to be enjoyed, I awoke. | 

' My mother taught me a remedy for bad dreams. 


which I applied with immediate and universal success,, ` 


viz., on composing myself for sleep, the object of a 
dreaded dream was by voluntary act brought before 
my mind, and while held there [said mentally, “ Shall: 
I dream of that?” (here visualizing the scene which 


„past dreams had taught me to fear), and then the 
= subject was dismissed with a confidence that I should 


not be troubled by that dream for that night. Should — 
the feared scene again intrude into consciousness 
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before sleep came, it must once more be dismissed by 
-the formula or my work were vain. Thus one by one 
I rehearsed the list of bugbears every night, making 
special effort not to treat pleasant subjects in like 
way, for then I knew they would not be dreamed 
about. By this means the mind passes froma state of 
fear, where the image haunts it, to one of confidence 
and control, where by some automatic action, similar 
to that by virtue of which we can wake up at a set 
time, the mind retains control throughout sleep. 

I am subject to three distinct classes of dreams, 
which for convenience may be designated respectively 
(1) evening dreams, (2) night dreams, (3) morning 
dreams, as showing the time of the sleeping period 
when they most generally take place. Perhaps a 
‘fourth class could be added, viz., those excited by 
digestive derangements, such as nightmares ; but they 
are rather modifications of the others, due to extra 
exciting causes at work for a definite period during 
-any portion of the night. The first two classes are 
rare dreams ; the third class makes up the main bulk of 
the dream record. 

Class I. This takes place only when I can manage 
to get to bed when very tired and very sleepy, without 
getting thoroughly awake in the effort to doff my 
clothes., I am then in a semi-somnambulistic condi- 
tion, while still conscious of my surroundings. While 
in this state I suddenly experience a nervous discharge 
which throws many of my muscles, sometimes includ- 
‘ing those of voice, into violent activity, as in a single 
twitch, so brief is the action. I have thé sensation of 
passing out of a comatose state into the ordinary state, 
which is followed by tranquil sleep. Never has sleep 
proper followed such a state without this sudden dis- 
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charge and feeling of psychic change. Dreams often 
‘accompany this state whose tragic climax coincides 
with the discharge. Psychically the discharge is felt as 
the effort of the body to escape the impénding danger, 
not through voluntary but through reflex action. Once, 
after severe exercise of skating, I retired with the 
sensations of the movements and scenes of the day 
reverberating through my ‘nerves. While still con- 
scious of my room, I lay reviewing the scenes of the 
day as they whirled by with unwonted vividness, until 
suddenly they became real, I was dreaming, a hole in 
the ice developed, into which I fell with a shriek and a 
struggle that was real and no dream, much to the 
amusement of my bedfellow. Had this been an 
ordinary dream I could have experienced the same 
series of psychic phenomena without the muscular 
movement. These dreams occurring immediately after 
retiring have no real sleep connected with them, while - 
ordinary dreams accompany waking from sleep of 
longer or shorter duration. A strange sense of reality 
may sometimes be present when the scene of the dream 
is laid in my bedroom and I am conscious of being in 
bed ; then on waking there is nothing to prove that it 
was a dream except the peculiar circumstance which 
the dream introduced. Thus one evening after com- 
posing myself for sleep I saw a white figure approach 
my couch. Full of dread, I threw up my arm to ward . 
off the spectre, and awakening, it immediately van- 
ished. On learning that no one had entered the room, 
the sudden and unreal way in which it vanished, and 
reflecting that had I been awake I should not have 
been frightened, and not being a believer in ghosts, I 
conclided it must be a dream. Thus a process of 
ratiocination was required to ee characterize 
the phenomenon. 
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Class II. This class results from excessive stimula- 
tion of psychic or sensory organs, by which, to use a 
material figure, the molecules of the nervous substance 
are so set in vibration that they continue to vibrate 
during a large part of sleep. Such reverberations are 
felt during the waking period as well. The boy who 
has spent a glorious Fourth of July retires with the 
booming of guns and the blaze of fireworks before his 
mind, and these-images haunt his dreams in grotesque 
forms. The student, after hard work at his algebra, 
has similar experiences with xs, y’s and 2’s. Sleep is ' 
disturbed; the brain is too full of blood to allow 
perfect sleep, and real rest comes not for hours. Perhaps 
the mind works, even in a logical manner, to solve 
vexed questions, though this must be seldom. 

The dreams of Class III, as we shall see, are very 
different things ; but before taking up this class, a few 
words about the dreams which we may designate as 
Class IV. Violent palpitations of the heart and intense 
peristaltic writhings of the intestines accompany such 
dreams in my case. Here I do not suppose the dream 
is to be considered secondary to the physical phe- 
nomena, but rather that by nervous or psychic sym- 
pathy the physical organ is reacted upon by. dreams 
which it originally excited and determined the char- 
acter of. 

Class III, morning dreams. These occur when the 
brain has had a period of rest and repair; perhaps we | 
may speak of it as a period of bloodlessness, and now, 
on waking, blood is rushing in, with a rapid rise of blood 
pressureinthebrain. They differ alsofrom other dreams 
in the faintness of their images, by virtue of which 
they are almost immediately erased from conscious- 
ness by external stimuli received on awaking. They 
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differ also from the foregoing classes in the fact that 
they are new or varied combinations of past mental 
experiences, worked up with great fertility of fancy 
and multiplicity of transformation. Events of theday 
before, preferably scenes of two days ago (as if those 
of yesterday were not faint enough) which have been 
forgotten, so trivial were they, are set in a background 
of scenes of my boyhood. The mostdtrivial act of atten- 
tion to an object one passes on the street, which would 
never again be thought of, is often the “‘hero” of a 
dream scene. No new sensations are introduced into 
these dreams; but just as soon as a new sensation is 
experienced in waking life, is it seized upon as material 
for these creations, which are after‘all only grotesque 
combinations, although exceedingly real in that they 
possess the detail and completeness of natural scenes. 
One may dream of riding on the cars who has never 
ridden on them, but his sensations will be simply those 
he imagined whileawake, when thinking of thesubject. 
- Not until a person has ridden on the cars can he | 
experience in dream the true sensation thereto belong- 
ing. This law holds in my case with every possible 
experience of life. 

On the transformation of dream scenes.—In waking 
life one May see a person in the distance approaching 
who may be judged in all confidence tobe Mr. A. On 
his nearer approach he is seen to be Mr. B. In this 
mental process there is no surprise, neither is there 
in dreams where a person judged to be A is shortly 
seen as B. The same is true of objects ; and inthis case 
of transformation, one or more of the objects in a dream. ` 
scene may change without a corresponding change of 
the others, called for in nature. In this way places 
and things and persons never associated in our waking 
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experience are brought into juxtaposition, thus making 
it difficult to properly relate the parts of a dream to 
one another on waking. 

A second method of transformation is by what I 
designate as realized fancy. In waking life, in viewing 
a scene or event I fancy. certain modifications or expect 
certain things that do not occur, and properly should 
not occur except that the exuberance of fancy drags 
them in. In dreams I have similar fancies, but here I 
find them realized. If I picture to my imagination 
that I am at a certain distant place it does not take 
long before I am actually experiencing passively what 
a moment ago I was actively presenting to my mind. 
This 1s a fertile source of transformation in dreams. 
These transformations it is, that make it so difficult to 
remember dreams and to properly relate them ; for at 
times it seems as if an event might have two antece- 
dents in a dream, as if one had a double consciousness 
for a short time, and had been enacting a réle on two 
different fields at once, which in some unaccountable 
way became one field and one person. Perhaps it is 
only a difficulty of the rational mind in trying to re- 
member what took place in a mind in which reason 
was dormant. 

We are now prepared to discuss methods of record 
and of study of the record in connection with the 
results obtained by their application. One must ` 
accustom himself to holding the attention fixed upon 
the scenes of the dream world after waking in the 
morning and not allow the attention to be diverted 
for an instant to the scenes of the external world, or 
the superior strength of its impressions will instantly 
blot out the faint images of the dream. Then, by care- 
full? reviewing the events of the dream it may be 
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more indelibly fixed on the memory. It is well; how- 
ever, to have pencil and paper at hand and jot down 
the dream, at least skeletonwise, to aid in reconstruct- 
ing it when. the record is more carefully made. ‘A 
` single word in this way is sufficient to recall the 
dream by. Objects we meet in our daily walks, by a 
similar process, set us to feeling that some experience 
has passed in our life in connecti®n with them some- 
how, and when the experience is unravelled it is found 
‘to be the fragment of a dream, which dream was 
either suggested by the object itself when ‘it .was 
' scarcely noticed a day.or two before, or if it had made 
a strong impression, that impression was made long 
ago, or else the object is similar in some way to the 
dream. object so as to suggest it. One has to have his 
note-book with him all the time, for he knows not 
when an object may help him recall a dream. I find 
that the completeness with which a dream.can be 
recalled, roughly speaking, depends inversely on the 
_ time which has elapsed between its occurrence and its ` 
first recollection. But a similar law. governs all subse- 
quent recollections. Thus if a dream be carefully 
rehearsed to fix it on the mind’ before rising, and a 
word or skeleton “suggestive” be made, should a 
portion of the day’s activities intervene before the 
‘dream is recorded, the “suggestive” will aid in 
restoring much less of the details than if the scenes 
are fresher. The dream itself has all the complete- 
ness of nature, and if immediately observed by the 
active attention can be’ studied as a landscape is, 
except in the cage.of dreams one is allowed only a 
momentary peep at the scenery and then has to 
restore a8 much as he can recall, The dream records 
. [have made are therefore very meagre compared with 
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the real dreams. The relation is exactly similar to 
that existing between a landscape itself and the 
description of a landscape by a passing tourist. But 
I find the impression of a natural scene, however 
short, is stronger than that made by these exceedingly 
faint images. 

When I first began recording, the mind seemed so 
full of the subject*that I would wake up during the 
night just to dream and to record dreams. So I had to 
put a sliding frame with a slit in i over my tablet to 
‘ guide the pencil while writing, or else the lines would 
be superimposed in an undecipherable manner.’ But 
this extreme zeal caused nervous prostration. Itisa 
really exhausting process to keep the attention held on 
faint impressions in the presence of strong ones, and 
the effort to recall the faint details is also exhausting, 
so that I was compelled to adopt a more careless aiti- 
tude of mind towards the record; but I think the laws 
we shall subsequently reveal have not been thereby 
affected. 

When the attention is turned to a dream scene pass- 
ing in the mind, on awakening it can recall certain 
antecedent events that join onto the ones present, and 
so on back into the night; though of course we must 
not let the time relations presented by the dream be 
any guide here, for one can dream of a year in a 
minute, or take part’‘in events lasting hours in a 
moment. The dream stretches back and grows fainter 
and fainter until no more can be recalled. This seems , 
to harmonize with the view that our morning dreams 
take place only during the passage from sleep to wake- 


1 Such writing, made by the sense of touch and motion, is crowded 
laterally as one feels that he passes over more space than in reality. 
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‘fulness, or while the blood pressure in the brain rises 
from a lower to a higher level. 

Now, when the mind travels backward overa dieu 
-= in the way last indicated, beginning with the dream 
scene present when just awakening, it goes backwards 
by jumps; that is, the dream has a moniliform or 
segmented character. It is achain composed of links 
of more.vivid scenes connected by scenes less vivid. 
‘The links only are recalled in the inverse order; the 
events inside each link are seen in their true progres- 
sive relations. . When from any reason the scenes are 


less vivid, as from having allowed the outside world to ` 


intrude upon the attention, the fainter parts drop out, 
and these parts usually correspond to those details by 
which some principal object, person, or event of one 
link becomes by transformation the nodal or focal 
point of the ‘succeeding link. In such a case the two 
links seem distinct and are recalled as distinct dreams, 
though the-mind has a vague sense that they are only 
fragments of longer dreams without at the sdme time 
connecting them. Several links may be bound to- 


gether into larger links. This appears to be due to — 


the mental relations of the events themselves; but it 
has occurred to me that there might be a physiological 
explanation of this moniiform character in that the 
blood pressure varies with the pulse and respiratory 
movements, and as the waking period occupies a few 


- of the larger and many more of thé shorter waves, we’ 


here have something quite corresponding.’ If the 
dreams are vivid, or if memory. is good, then we 
have one long dream composed of many transforma- 
` tions. If the dream is less vivid we get a few fairly 





1See Mosso, “ Uber den Kreislaut des Blutes. im menschlichen 
Gehirn,” Leipzig, 188 
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long dreams, although some of these may be short and 
consist of but one node. Then f the dream has been 
very faint we get only a few scattered nodes of events, 
persons or places about which we dreamed, but we can- 
not recall details. We can also secure all these con- 
ditions by recording successive days in bed, or after 
rising, or after breakfast, or after dinner, or after 
supper, and if we wait until bedtime we can be glad if 
we are able to recall a single particle of dream. But 
suppose we make a practice of recording the dream, 
say just on awakening, then we shall find that some 
mornings we have the greatest degree of vividness and 
unity, and on others the least degree, and with all 
intermediate- stages represented by different mornings. 
It therefore follows that the number of dreams a per- 
son can recall has no direct significance, but only the 
total amount dreamed. Guided by this law I proceeded 
to count the total number of words in the dream record 
of each day and to plot the curve for the whole time, 
and the results obtained we now proceed to discuss. 
Some dreams are so vague that nothing of detail can 
be made out, but only that I dreamed about such or 
such thing, or that I recall a single object out of a 
dream scene. This object I have designated the node 
or focal point of greatest vividness. This node is the 
last to fade out, and if the dream scene was vivid 
enough it is by means of this node that the memory 
restores the accessory details. I divided the dreams 
into two classes, viz. those consisting of a single bare 
nucleus and those more complexly organized. In a 
table at the close of this paper I have grouped the 
daily records according to length from 1 to 900, which 
was the longest record for one day. Opposite each 
group I have placed the number of days that presented 


) 
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records of that. EN amd in a ‘third and’ firth 
columns the corresponding number of dreams, complex 
and simple; in two additional columns the average | 
daily number of dreams; and finally, the average 
length of the dreams.: A little inspection shows us 
that the simple dreams tend to remain stationary, or to - 
decrease in number as the record lengthens. The 
complex dreams, while increasing in number, do so at 
a rate of increment 100 times smaller, while the average 
length of dreams increases five times as rapidly as 
their number. As the unit of measurement is diverse 
in these cases, this relatign simply means that the 
average length of all dreams.is 100 words. These facts 
are in perfect accordance with the theory. It is total 
, amount and not the number of dreams dreamed that 
measures the physiological action. 

We have already seen how easily the length of the ` 
record for any day may be affected if the attention is 
called off, if one oversleeps so as to be hurried, and vari- 
ous other things.occur to curtail the record., The two 
chief causes of disturbance are pressure of work and 
unusual experiences or occupation, excitement, etc., 


Jike a journey, forinstance. I was able to pick out of 


my record thirty consecutive months which were fairly 
uniform in my. experience, the great disturbing sources 
nothaving acted many daysata time during this period. 


‘The first two weeks of my record show a steady rise in 


the curve, which is in accordance with the law that- 
attending to one’s dreams increases their number, 


. Z. 0. increases the number we become aware of having. 


But this law ceased to operate after the climax was 


-reached. The curve was seen to be very irregular, 


47 later discuss a disturbing action which was present eee 
. during each May and June. 
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with a mixture of short and long records without 
apparent law; still one could discern a crowding 
together of the long records at certain points. A 
parallel curve of the moon’s phases showed that the 
two curves were independent. I then chose the physio- 
logical or sexual month of 28 days and found there the 
period I sought. I thought that 30 months when sum- 
mated would be sufficient to equate the petty disturb- 
ing influences, and thus I could get a curve approxi- 
mately showing the actual state of affairs. 

The table at the close of this paper shows the num- 
bers from which the curve has been constructed. The 
nature of this curve and the fact that it was plotted for 
‘a menstrual period requires that we compare it with a 
curve representing the sexual condition: Inthe human 
female we have presented the monthly phenomenon of 
the katamenia lasting nearly a week. This phenome- 
non has relation to the functions of reproduction. 
Although the phenomenon is still not thoroughly 
understood, we have datat which show that during this 
period one or more Graafian follicles burst and set free 
ripe ova which are passed down the Fallopian tubes, 
and if fertilized, remain to be developed in the uterus. 
The cause of the bursting of the follicle is due to a 
congested condition of the ovaries, or a heightened 
blood pressure in them and accessory structures which 
may account for the uterine hemorrhage, but coitus 
may probably. accomplish the same effect and thus 
prevent an impending menstrual flow. At any rate, 
after the flow has ceased an ovum is present in the 
tubes or uterus most favorably placed as regards fer- 
tilizability, and it is well known that the female is 


! See Geo. Arnold, ““ Zeitliche Verhiltniss der Ovulation zur men- ` 


struellen Blutung.” Würzburg, Dissertai. 1887. 
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most erotic and irritable at this time. The physical - 
cycle is accompanied by marked psychical character- 
istics that gradually increase up to the period,-and 
after a temporary decadence during the flow, present 
a sharp climax a week later. We shall term the first 
climax the minor climax and the second the major 
climax. 

It is readily seen why the erotic state should be at 
its climax when the ovum is-ready for fertilization. 
` We have no direct means of measuring this condition 
as a curve, but we can do so indirectly. The first 
curve of the plate marked 4 is taken from Hermann’s 
Handbuch der Physiologie, Bd. VI, part IT, p. 74, and 
represents the frequency of conception with time- 
relation to the menstrual period. The two climaxes 
above noted are well shown, though the curve was 
plotted only with reference to a preceding menstrual 
period and not with reference to a subsequent, cne.* 
As the periods of women differ in length, the minor 
climax does not come out in its true sharpness and 
height. Undoubtedly there are other ways probably 
superior to this one of measuring this physiological 
period indirectly, but Iam not aware that any avail- 
able data have been gathered with reference to this 
point. 

It would only seem natural that the male should also 
show a sexual period corresponding to that in the 
female, and that in well matched couples the climaxes 
would coincide. Concerning this point we read in 
Foster’s Physiology (page 691, fourth English edition, 
1883): “Within the year an approximately monthly 
period is manifested in the female by menstruation, 


1'The dotted curve was plotted with reference to the close of the 
period, the other with reference to its beginning. 
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‘though there is no exact evidence of even a latent 
similar cycle in the male.” On the other hand, in Dr. 
Hammond’s ‘Treatise on Insanity,” published the 
same year (page 114), we read, “ Gall contended that 
there was a periodical manifestation in men analogous 
to that existing in females, .... and Lévy holds a. 
similar opinion. The latter states that ‘young and 
robust persons do not notice this tendency unless their 
attention. is specially directed to it, but men feebly | 
constituted, or endowed with a great degree of irrita- 
bility, or who have reached the period of their decline, 
perceive the alteration which their health monthly 
undergoes. .... The feeling of discomfort is general 
and inexpressible, and the mind participates in it, for 
itis more difficult to maintain a train of ideas; a ten-. 
dency to melancholy, or perhaps an unusual degree of 
irascibility, is joined to the indolence of the intellectual 
faculties. These modifications persist some days, and 
disappear of themselves.’ 

“I bave certainly noticed in some of my friends 
this tendency to some monthly periodical abnormal 
manifestation... . [think thisis much more common 
than is ordinarily supposed, and that careful exami- 
nation or inquiry will generallyv,.if not invariably, 
establish the existence of a periodicity of the character 
referred to.” ' 
` In my experience, young and robust persons are 
_ subject to recurrent periods of wakefulness at night, 

which, when they coincide with the full moon, are 
attributed to the action of its light. Undoubtedly the 
light of the moon has an independent action of this 
sort; but if Mantegazza’s theory is corrrect, that the 
sexual period became established with relation to the 
lunar period because moonlight nights were favorable 


$ 
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to courting, there is a strong association existing 
between the moon’s light and the excitation of the ` 
psychic-sexual functions. However, the period long ` 


. ago became so firmly established as to run indepen- 


dently of the phases of the moon, and even to vary 
from its length so as to have a precessive relation to 
the moon’s phases. The influence of that old institu- 
tion, the Sabbath, must have had a powerful effect 
in, fixing the period at twenty-eight days; but this 


‘period is easily influenced by exciting or nerve depress- 
_ ing causes, the former shortening the interval, and the 
_ latter delaying the period, or even prvenwne it to a 


great extent. 

In the male as in the female, the maturation of the 
reproductive elements is a continuous process, though 
we may hardly say that it is not influenced by this 
mensal périodicity. It certainly is influenced - by 
many incidental forces, such as food, temperature, 
exercise, occupation, sexual excitement, etc. But here, 
as in physics, we ought, I think, to consider each force 
still acting and producing its proper effects though 
the resultant may fail to reveal the direct action of 
any one element at a particular time. The mensal 


. period is a steady force, the others are accidental and 


variable in time; hence if we take a sufficiently’ long 
period and summate by months, the disturbing forces 
will largely equate their effects, whereas the mensal 
force will thus reveal its.true action. The presence 
of the reproductive elements exerts a constant stimulus . 
upon the brain cells, which causes them to generate 
characteristic dreams that in turn react to produce 
expulsion of the gametal cells.1 This gonekbole* will be 
more frequent at periods when the psychic cells are 


_ 18ee Martin, Ths Human Body, Appendix, p. 13. 
*oreppofolla is the more correct term, but scarcely as convenient. 
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most irritable, and therefore furnishes data for plotting 
_ the sexual curve in the case of the male, and the result 
is shown in curve B of the plate. As in the previous 
curve; it is only an indirect measure of the physio- , 
logical rhythm we are considering. Here also we get 
two prominent cusps in the curve, in the form of a 
minor and a major climax, one week apart, and thus 
exactly corresponding to the climaxes in the case of 
the curve A of the female. The figures on which this 
curve is based are given in the table. 

A similar treatment of the dream values gives us 
curve C. . Here the two climaxes appear again in their 
“corresponding positions, but approximately equal in 
value. In the sexual curve the climaxes fall on Tues- 
days, while in the dream curve they occur on Wednes- 
days, a day later. The curve keeps near its.average 
level between the climactic points. It sinks below the 
average during the two weeks succeeding the men- 
strual week, and as we approach this period it rises 
again, becoming in the case of the dream curve 2 
marked climax during the week preceding the period. 
There is a curious descent in the curves (most marked 
in the case of the curve -C) on Monday mornings. 
This must be due either to the influence of Sunday, or 
else to the fact that the mind is somewhat anxious as 
it is about to resume the cares of a new week, which 
anxiety acts probably as a constant factor in disturb- 
ing the completeness of the dream recollection. 

It is an open question whether a rise in the dream 
curve represents increased power of recollection, or 
increased vividness of dreaming, or increased irrita- 
bility, or all. of these together. We are inclined to 
believe that the mensal period is at bottom a rhythm 
of the vital or psychic nature and influences probably all 
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the activities of mind and body: Hence these activities, 
when properly observed and measured, become indices | 
of the more fundamental rhythm which they thus 
indirectly measure, or at least reveal. In the cass of 
the knee jerk reported in the first number of this 
Journal it was shown how exceedingly sensitive it was 
in its responses, indicating diverse external and inter- 
nal conditions and changes. It appears probable shat 
had the experiments been conducted over a sufficiently 
long interval they would have revealed a monthly 
rhythm. We also suspect that a great many psycho- 
physic reactions are modified by this rhythm, and the 
extent to which they are thus subject ought to be 
determined before we can rightly interpret 'the results. 

Another question which occurs here is this, what 
sort of a rhythm is the mensal period? There is no 
fact in nature more prominent than the occurrence of 
periodicity, and these periods are of almost infinitely 
varied lengths and variously and complexly com- 
pounded. Many periods are secondary and resultant, 
being dependent on others. In physiology nearlv all 
the periods are in relation to cosmic rhythms, to which 
they are related not as physical resultants but as vital 
(or intelligent) responses. The occurrence of the one 
is a “‘sign’’ to the protoplasm to act out the other. 
Yet we have hinted above that the living being may 
. anticipate the stimulus and react at the proper time, in 
` the absence of the stimulus, and thus have an inde- 
pendent rhythm of its own. How this is done is one of 
the mysteries of biology yet to be solved. We con- 
sider this sexual rhythm as belonging to this category. 

When we analyze the figures that enter into the 
value of the dream curve, we find that several com- 
ponents are active in producing the result. Thus the 
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occurrence of the ekboles themselves has a modify- 
ing influence on the dream value, tending to raise it. 
~ But even when all the dream values coinciding with 
days of ekbole are thrown out and the remaining 
days: summated, the character of the curve is not 
seriously altered, though of course reduced in value. 
Let us call the curve thus stripped of its over-tones, so 
to speak, the fundamental; then I found that an 
ekbole occurring at or near a minimal point had the 
power to raise the fundamental by a half of its value, 
but on a maximal point the increment becamé one 
fifth of the fundamental value; the average power 
of increment for all (mixed) cases being one fourth: of 
the fundamental. The ratio of minimal cases to maxi- 
mal cases, an equal number of each, is 1:1.11 in the 
` compound curve, 1:1.41 in the fundamental, and 
1:1.33 in the mixed or normal curve.! Although the 
relative value of the increment is less in the case of the 
maximal point than in that of the minimal point, the 
absolute value is about twice as great in the latter as 
in the former case. This is in accordance with what 
we should expect. The ekbole causes increased flow 
of blood to the brain, on the presence of which the 
dream value so largely depends. This increased flow 
is relatively more marked when the brain has less 
blood in it (at minimal points) than when it has a 
larger quantity of blood (as at maximal points). 
When, therefore, an ekbole occurs, the dream 
value is raised by the ratio 1.25 as an average, and 
then it falls again to its normal value ; but when only 


1The curves in the plate, t. 6. those obtained directly by plotting 
the results of observation, are “normal,” or, in the present case, 
‘ mixed” where the summation of two sets of values is concerned ; 
one set being unaccompanied and thus unaffected by ekboles, and 
therefore belonging to the fundamental system, and the other set 
affected by the presence of the ekboles, an therefore “ compound.” 
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one day intervenes before the next ekbole the fall is 
not so great, the ratio being here 1.10:1. The effect of 
‘an ekbole to raise the dream value’ is not so great 
when it is closely preceded by another ekbole, but in 
_ 83 cases presented by our data the ratio of’ the first to 
the second was 4903 : 6168 or 1 : 1.25. We shall proceed 
to show that this ratio, which seems to contradict the 
last statement, is due to the influence of the funda- 
‘mental curve. When we analyzé the cases more care- 
fully we find that some of them contradict the result 
we Obtained by addition. When these contradictory 
results are compared with the state of the fundamental ` 
‘curve, we find that in most cases the result has been 
due to the effect of this curve overcoming the effect 
properly due to the ekbole, Thus when we know 
that an ekbole raises the dream value, but we meet 
a case where a day free from ekbole just preceding 
or succeeding has a higher dream value, we find an 
explanation for such-a phenomenon when we see that 


such day is nearer a maximal point than the ekbole . 


day. This law is perfectly plain when we assume that 
each of the forces acts to contribute its effect inde- 
pendently of the others. The effect óf an ascending 
curve raising all values and a descending one depress- 
ing them is readily seen in the tables. Now, therefore, — 
analyzing the above ratio in this way, we have: 


OD 9, Ratio. Number o Ratio. 


— | aoan e aea aa a n aeaea Eaemannntannnnnmaman mennan | amrat 
` 


First day greater 

4 than second. 6 1.40:1 12 1.92;1 
Second day greater | .9. .9. 
ca ae re 9 I 1:38.68 6 1:2.€9 


Influence of curve || Influence of curve 
is same way. is contrary 
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The fact that so many cases show that the first day 
is the greater even when the influence of the curve is 
unfavorable leads. us to announce the law as above, 
even though the ratio obtained by summation of all 
the cases is the reverse. But this ratio is a compound 
one, and we wish to eliminate the effect of the funda- 
mental. Were we dealing with physical facts accu- 
rately determined, we should expect that the ratio 
- 1.40:1 in the six cases where the first day is greater 
than the second (in accordance with the inferred law), 
when the fundamental assists this result, shoud be l 
greater than that of 1.92:1 where the curve is con- 
trary. This illustrates the peculiarity of physiological 
data. The element of disturbing influences isso great 
that exceptional cases are always occurring, especially 
when the number of cases is small as in this instance. 
For this reason, though we treat the numbers while 
performing computations as if they were accurate, we 
have no right to regard the results as accurate.. They 
may be very inaccurate and even contrary to the truth. 
But by taking a large number of cases we are justified 
in regarding the results as indicators. Thus no sig- 
nificance can be attached to the particular form of our 
curves, but they simply indicate that there is a heaping 
up, as it were, of some influence at the occurrence of the 
menstrual interval. We should require an infinite 
number of cases to eliminate disturbances and make 
our figures have mathematical significance. This 
point deserves to be kept in mind while dealing with 
such a problem as this. 

We saw above that the length of dreams increases 
nearly as fast as the increment in the daily record, 
that is, an average of 100 words must be added to the 
„record to give an additional dream. We have also 
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seen that iha occurrence of an ekbole raised the dream 
. value by the ratio 1.25 as compared with the day pre- 
ceding or succeeding. When the number of dreams 
are compared for this case, it is found that there is no 
difference in the number of simple dreams, but that 
the complex dreams are increased in number more 
rapidly than the record. Thus 164 cases of ekbole 
against their succeeding days gave an average ratio 
of 2.9:1.9. ‘This signifies that the continuity of dream- 
ing is by this influence broken. The fact, I think, is 
readily accounted for by the process of awakening 
that often accompanies the ekbole. 

We have now to consider the annual variations. 
Each year contains 13 physiological months. Out of 
the 30 months from which I plotted the monthly curve, 
I chose 26 consecutive months for plotting the annual 
curve. I found that (as our table shows) there was 
a minimal point at March-April and a maximal 
point at November-December. The two years are 
closely similar in these respects. The dream value 
being the summation of 28 days‘is to be relied on for a 
curve, but the ekboles are too few, of course, to give 
& corresponding gonekbolic curve. We can readily 
perceive this on inspecting the number.and seeing how 
one year contradicts the other. So we shall leave the 
ekboles out of consideration and seek to get at the 
sexual variations in a different direction. The two 
years combined give us curve D of the plate. It is 
quite plain that at the region of the winter solstice, 
rather more before than after it, the curve is maximal. 
It is also plain that the curve is minimal at the time - 
of the equinoxes, the fall being in our curve greatest 
at the spring equinox. There is a slight rise at the 
approach of the summer solstice ; but when we com- : 
pare the curves Z and F in these respects our dream 
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curve seems sadly deficient. It is quite probable that 
this deficiency is due to. the fact that about this time 
the change of life from the routine of study to the 
recreations of vacation acts detrimentally to the 
dream record. Indeed I know by experience that I 
was not so faithful in my records at this period as at 
other times. 

In the animal and plant world the periods marked 
by the approach of the two solstices are marked by 
reproductive activities. This has relation to climate, 
of course, and not to the astronomical facts direttly. | 
The winter is provided against by well protected 
winter eggs and seeds; and in the case of mammals 
the gestation period has place during the winter that 
the young may be born at such a time as to have the 
advantages of summer. The direct effect of food and 
temperature in early summer is of course to nourish 
the reproductive systems, and where the young can be 
quickly matured reproductive, activities are quickly 
instituted. Psychically the human male feels the 
approach of summer as a “spring fever,” which is 
probably of sexual significance. To some extent 
Düsing1 has worked at this problem and shown -that 
the frequency of conceptions in the human being 
varies during the year, having maximal points at or 
near the solstices, but he finds the major climax at the 
summer solstice, and attributes the other rise in the 
curve, at the winter solstice, to the influence of the 
Yule, festivities. Our curve Æ is taken from page 98 of 
his work, and represents the conceptions in Sweden, 
summated for 1851 to 1855.3 Ditsing also shows us 


' Die Regulierung des Geschlechts Verhältnisse. 

*The figures for Sweden do not show the marked climax in June 
which is true of other countries.. The curve is, however, pertinent 
here, for comparison, as I am of Scandinavian blood. 


r 
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` the interesting fact that as the births increase the in- 
crement acts unequally on the production of ‘the two 
sexes, the girl births suffering more variation than 
the boy births. Our curve F has been plotted from 
data furnished on pages 298 to 300 of his work. 
The ratio of boys to girls is given, and this ratio falls 
as conceptions increase in frequency. We have plotted 
. the variation from the average ratio, and have more- 
over transposed the plus into negative so as to.make 
the curve parallel with our other curves. It therefore ` 
shows variability in the girl births directly and in the 
boy births indirectly. There is of course no reason 
why of two variables one shall be rather chosen as a 
constant than the other. The dotted line represents 
the average ratio; ordinates above the line represent 
a fall in boys as compared with the girl births. 

Now what seems plain on comparing all these curves 
is this, that in the monthly period the variation in the 
dream curve is parallel to that of the sexual curve; 
that in the annual curves the dream curve is parallel 
to the curves showing increased sexual activity, and 
these again to that showing the regulation of the 
sexual ratio; it follows, then, that we should expect 
that were a curve constructed showing the variations 
of the sexual ratio as related to the menstrual period, 
we would discover an important relation existing 
between the mensal rhythm and the production of sex. 
It seems to me the matter is well worth investigating. 
. It has been supposed that the relative ages of the 
reproductive products and the relative state of “ heat ” 
in the sexes influence the sexual ratio, but this seems 
` likely to be complicated by the influence of the sexual 
rhythm. . 

The months immediately succeeding the time for 
which we have summated our data were disturbed by 
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a trip to the tropics. In this case the approach of the 
summer solstice was aided by the action on the system 
of an unusual climate, the result being to vastly 
increase the record in the region corresponding to 
Dising’s major climax. This fact taken m connection 
with what we stated above tends to show that our 
annual dream curve is too low for the month of May. 





TABLE SHOWING THE RATIO or INoREMENT TABLE SHOWING THE RATIO 
IN THE DAILY NUMBER oF DREAMS AND OF THE Dream VALUE ON 
THEIR AVERAGE LENGTH, COMPARED WITH Exsote Days to DREAM 
THE INGREASH IN THE DAILY RECORD. VALUE ON DAYS PRECEDING 

— C s AND SUCCEEDING, AND ANA- 

LYZED WITH REFERENCE TO 


























g THE Stare OF THE “FuN- 
Length of A ó DAMENTAL.’’ 
„Pay Record a ng 
O 
No. of Words. IDaygs. B . Š FA a re pace Y P Sra misa 
a| EJES | moa 
SŠ | ü < l 
4 to 10 1 25 0.0011.001 5 
10 “ . 84 0.00/1.70! 8 
20 “ 30 | 48 0.25 | 1.50 12 
80 “ 40] 42 0.50 | 1.60 | 20 
40 “ 50 1 38 0.84 | 1.30 | 30 
50“ 60 | 29 |" 0.90 | 1.40 | 30 No. 
60 “ 701 55 1.20 | 1.30 | 30 Gases. 
70 “€ 80| 34 1.20 | 1.70 | 38 
80 “ 90! 89 1.40 | 1.15 | 43 a 4 
90 ‘£100 | 44 1.70 | 1.00 | 41 doğ 
100 “ 120 | 49 1.80 | 1.50) 42 EKE 
120 “140 | 54 1.90 | 1.30 | 52 Jo 
140 “160 | 48 2,30 | 1.20 | 52 Ë 3 
160 ‘180 | 44 2.60 | 1.30 | 52 
180 “200 | 32 2,501 1.50 | 64 M 
200 “925 | 31 2.90 | 1.20 | 65 Cases. 
225 “ 30 8.00 | 1.00 | 72 
250 “975 | 26 8.40 | 1.70 | 68 : 
275 300 | 17 8.20 | 1.20 | 88 e š 
800 “ 850 | 23 4.40 | 0.80 | 70 E 
«400 | 20 4.00 | 1.60 | 88 o B 
400 “500 | 17 4.20 | 1.00 |107 3 
500 “900 | 11 4.80 | 1.00 |140 





* Rule is that ratio of dream value, as averaged 
for all cases, positive and negative, is 1.26 on ekbole 
days as compared with non-ekbole days. 
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| l TABLE | 

Showing the variation in ‘the power of recollecting 
dreams (perhaps of dream activity or vividness), as 
measured by the number of words in the dream record, 
summated for a period of 30. physiological months, 
from November 24, 1884, to March 13,1887. The varia- 
tion in the sexual rhythm, as indicated by the number 
of gonekboles, is also shown. 


MONTHLY VARIATION. 
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16 Tu x fu 
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18 |Th. 
19 Fri, Here falls . |7 
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22 Mon. i 5 ly É |p logey—11816 2d 4 mos. 
a Mea M 23 ug. 2 6 2754 š $ 
24 | Wed. ae | 8 | 24 Aug. 80 | 6 3710 
25 |Th. 4|| 25 |Sept. 27 | 5 |2885_11888 8d 4 mos. 
26 |Fri. 0 26 (Oct. 25 |6|2949 Total for 1886 = 4408 
27 |Sat. 4 
28 Sun. 5 
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* Owing to pressure of work, eto., the record for the 80th month was much reduced. 
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18047 2d 4 mos. 
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THE RELATIVE LEGIBILITY OF THE SMALL 
LETTERS. | 


BY E. O. BANFORD, 


When everybody reads, and some do scarcely 
anything else and, the amount to be read increases 
daily, it is obviously of the highest importance that 
reading should be made as easy and rapid as possible. 
If any device of paper or ink or typé can shorten the 
. time and lessen the labor even by a very little, the. 
aggregate advantage will far outweigh the trouble, 
especially as saving is to be expected at the same time `: 
in the more important matter of wear and tear on the 
organs employed. The problem is to get the greatest 
amount of matter with the greatest ease in reading on 
the least space; or, as it has been phrased, to get the 
greatest legibility: to the square inch. The problem 
has many factors; for the result depends on the tint 
and quality of the paper, on the ink, on the length of 
the lines and the space between them, on the size of 
the letters, their proportions, the relation of their light 
and heavy lines, their distances from one another, and 
. on still other details, all of which are small in them- 
selves, but none of which can be neglected when the 
question is one of the maximum clearness. And al. 
must: be mutually adjusted with reference to the 
demands of taste and economy. To the typographical 
factors, Dr. Javal, -an eminent French oculist, has 
devoted considerable study and experimentation, an 
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interesting account of which, by himself, is to be found 
in the Revue Scientifique. The only other experimen- 
tal research, so far as I know, which touches the ques- 
tion, is one by Dr. James McKeen Cattell, first pub- 
lished in Wundt’s Sfudzen *7 the work upon the letters 
being incidental, however, to an extended psychometri- 
cal study. Dr. Javal tested legibility by the distance 
at which the letters could be read; Dr. Cattell by the 
number of times a letter was read right or wrong when 
seen for a very small fraction of a second through a 
narrow slit in a falling screen. 

In the experiments about to be described the single 
factor of the letter forms was taken out for study. A 
standard alphabet has been carefully tested to deter- 
mine the order of legibility of the letters among them- 
selves, and the groups of letters most liable to mutual - 
confusion. The order of legibility thus reached shows 
on'the one hand what letters are most in need of im- 
provement, and on the other, in a certain degree, upon 
what clearness depends. The distance and time tests 
have both been applied, though with apparatus some- 
what different from that used by the investigators just 
mentioned. The distance experiments will be des- 
eribed first. 


APPARATUS AND METHODS USED FOR THE DISTANCE 
TESTS, 


For accurate measurement of the distance a simple 
instrument was used. It consisted of a wooden rail 
3.4 m. long placed before the subject, slanting down- 
ward at an angle of about 14°. One end came a little 


1 Revues Scientifique, 1881, Vol. XXVII, p. 802. 


° Philosophische Studien, 1885, Bd. III, H. 1, 8.94. The same is to 
be found in abridged form in Bratn, Vol. VIL, p. 295; and the part 
on the letters in Setence, Vol. VIL, p. 128. 
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below the chin of the subject when.seated, the other a 
few inches from the floor. To the upper end was fas- 
tened at.right angles a vertical board about four inches 
wide, and a rough profile cut in this gave support to 


'. the chin and forehead of the subject and kept his eye 


in a fixed position. A little wooden car sliding on the 
rail carried an upright of wood to which was fastened. 
a movable disk of cardboard. The letters were pasted 
without natural sequence near the edge of the disk, ` 
and a black cardboard screen pierced by a square hole 
‘of 2 cm. on the side was tacked on in front. By 
turning the disk the letters could be shown one after 
another through the hole at a height above the rail 
equal to that of the eye. A millimeter scale pasted 
along the top of the rail marked the distance. 

The standard letters chosen were Snellen optotypes 
of the size D==1.25.1 The height of the short letters 
is about 1.8 mm. and of the long about 2.2 mm. The 
following alphabet is in type resembling that used for 
experiment: abcdefghijklmnopgqrstu 
vwxyz. The letters were cut from the optotype 
book with some margin about them, and neighboring 
letters shaved away so as to leave each letter standing 
alone and free from the ‘possibly confusing shadows 
cast at the edge of the paper when cut near the letter. 
A. few experiments were made upon letters from Mind, 
but for them this precaution was not taken, and the 
screen used was white instead of black. There was 
nothing in the setting of the letters on the disk to show 
which extended above and below the alignment except 
the remnants of a faint pencil line, which, as will ap- 
pear in the tables, had little or no effect. 


The formula D==1.25 means that the letters are of such a size 
sree ae short ones subtend an angle of 5’ at a distance from the eye 
of 1.25 m. 
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The illumination was as far as possible that of the 
clear sky. Some alphabets were taken with light of 
legs than full intensity ; but in almost every case the 
illumination was the same for the whole of each, so 
that no error is to be expected in the relative determi- 
nation aimed at. 

Of the five subjects, four were aae students and 
one a recent doctor of this University. They will be 
designated. by the initials A, B, H, J, and M. H and 
A are quite far sighted, J moderately so, B may be 
taken as normal, while M is near sighted, but by the 
use of his glasses read at distances not very different 
from those of B, | 

Legibility for distance was measured in two ways. 
‘By the first the letter-disk was set at fixed distances 
and the whole alphabet shown in general twice or 
more at each distance. The first distance used for H, 
M,and B was 1.5 m., and this was increased 10 cm. at a 
time till a distance of 3.2 m. was reached. The dis- 
tances were then correspondingly decreased till all the 
letters could be read. J went only down the scale 
from 1.6 m. to 39.2 m., and A only up from 3.2 m. to 1.8 
m., after having first seen the letters at a comfortable 
reading distance. In taking the record the subject . 
announced, when the letter was shown, what he sup- 
- posed it to be, and his answer was recorded ; if he were 
in doubt he gave the possible letters in what he supposed 
to be the order of probability, unless all seemed equally 
probable. In the case of H one other answer was 
allowed for letters that had become indistinguishable 
by distance, namely: “ One of the small letters; no 
preference.” This method gives us the order of legi- 
bility as shown by the number of times each letter was 
rightly or wrongly named, all distances being taken 
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together, and at the same time the letters with which 
each is most confusable when the confusion is caused 
by distance. These things appear in the following 
tables. | 


RESULTS BY THE FIRST METHOD FOR DISTANCE. 


‘ TABLE I. 
Order a Letters as shown by Percentages of Right Answers. 


m 90.9 v 71.0 x 63.0 n 46.2 
w 88.1 k 70.9 a 60.8 e 46.2 

f 84.4 b 70.4 i 60.6 ë 45.1 ` 
p 84.3 y 70.4 1 58.6 o 44.9 
q 80.9 h 69.9 a 65.2 ` z 34.1 

r 78.7 d 68.3 g 58.0 

j 77.6 g 68.2 t 46.5 3 


The numbers in Table I are percefitages on a total 
number of answers varying from 2 11 to 313. The full 
records of H, M, A, and J were ingfudled, and that of B 
in going down the scale from 1.5 m. to 3.2m. In the 
cases of doubt where the answer contained several 
letters, the letter recor ded as having the greatest proba- 
bility was counted as if it had stood alone, on the 
ground that if but one letter had. been allowed in the 
answer that would have been the one. Where no dif- 
ference in probability was recorded, the answer, even 
when containing the right letter, was counted wrong.' 


The latter half of B’s record was exciuded because it shows 8 
ork proportion of answers in certain fixed forms: for example, “b 
= for both band h, or “core?” forc,.e, ando. This came, as 
himself recognized later, from his havin unintentionally ceased 

oie the letters were almost indistinguishable to report a prefer- 
ence for the one or- the other, the single answer being made for all 
letters of a certain degree of indistinctness. There wére five of these 
forms pretty well marked ; “b orh,” “core,” “iorl,” “uorn,” 
and “x or z,” ease of pronunciation seemin ming fo hay have fixed the order 
of letters in the answers, geen the last. of B’s record in- 
cluded in Table I was algo, though to a less den influenced by the 
same tendency, and the result would have ice: if the answers had 
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| TABLE II. 
Showing the Confusability of the Letters as tasted by Distance. 





m 29 w 52, u 24, n 10, a7, *7 
w 34 v 68, u 12, m o 6, * 24 
f 49 r 37, 120, J 16, t10, i6, *10 
p 86 r44, y 17, j q 8, gt 6, #11 
q b4 g 30, z 19, 8 x 7, e n u 6, * 20 
r 49 v 22, f 12, 8 ty 8, co 6, * 29 
j 57 1 25, f 21, 118, t12, c5, * 19 
y 61 r33, t11; e8, q7, * 41 
k 88 x 34, h 12, g 11, a 10, b 8, d 6, * 18 
b 77 h 45, k 14, au 10, n8, *12 - 
y 69 61, r 29, f6, * 4 
91 51, k 40, * 10 
d 69 ag 29 n9, ko7, *83 
g 73 r 12, $10, £8, a7, djosu 5, * 36 
x 98 |- nid, z 16, a 9, k w 7, g m o 8, * 94 
a | 10 u 16, n14, s13, k12, b9, h 8, e 6, z5, *17 
i 117 158, t 21, j 9, *12 
1 113 ` i 39, J 36, t 7, £5, * 12 
u 115 a 18, z 12, x 9, n v 8, g 7, g 68, b kE o 5, * 17 
8 105 n 1 cri2,i10, e 9, o v8, 8 u7, *18 
t 129 i40, 89, d8, x7, 16, * 31 
n 144 a 41, z 12, b 6, oe 
@ 144 c 40, sil, v 8, r 7, u 6, * 27 
C 146 e 34, o 23, u 10, v 9, * 24 
O 151 c 34, e 23, a 13, ull, n 5, * 1 


w 


144 e 19, s 17, 2 16, t9, o 8, c 8, z6, *17 
Table II will not be found to tally exactly with Table 
I, because B’s record was here entirely excluded and 
because all the alternates in cases of doubt are counted 
in, the object here being solely to show the confusables 
and their proportionate confusability. The figures as 
before are percentages, except in the column next the 





been counted as those of the other men, to give a send ortionate 
number of right answers to the letter standing first, and a dispropor- 
‘tionate number of errors to that standing last. By way of correction, 
one half of the number of fixed answers for each letter has been 
applied positively or negatively as necessary to the letters affected, 
except to the letter o where one third wes used instead. The addition 
of B’s record so corrected to that of the other observers changed the 
order of letters only as follows: k advanced from behind d to before 
_ b, and u and sg, q and r, and o and e changed places. The letter d 
would perhaps have stood a little higher in the list had not B suf- 
fered a certain inertia in answering ‘‘x or z” for it; this error was 
not, however, such as could be safely corrected. 
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letters, where is given the actual number of errors and ` 
alternates upon which the percentageés are calculated. 
Letters appearing in the record. less frequently than 
five per cent of these numbers have been regarded as 
scattering errors and only the percentage of them all 
together has been given. Scattering errors are indi- 
cated by the asterisk. No great weight is attached to 
many of the confusions which occur more than five per 
cent of the times, because of the possibility of habit in 
` answering, as explained in the note above. 


Tuz SECOND METHOD or Distano& DETERMINATIONS. 


This method was intended partly to be a check upon 
‘the first and partly to fix more accurately the distances 
at which the letters are just legible. The plan here 
was to set the car at the bottom of the rail, or beyond. 
the point at which the letter in question could be dis- . 
- tinguished, and to have the subject draw it slowly. 
toward him till he was sure what the letter was. -Two 
distances were generally recorded ; one the point at 
which the subject first thought he knew the letter ; 
the other, the point at which he was certain. H, J, 
and M were tested in this way with the Snellen letters ; 
H and M. going over the alphabet. ten times each, J 
five times. Early in the experimentation B and M 
were thus tested with the letters from Mind, B giving. 
eight alphabets, M four. ` 

Owing to the differences of adea aaa this 
method does not give results that can be gathered up 
in a single table, but the following tables for the single 
subjects, together with the curves which accompany 
them, eve some means of comparison. 


I 
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RESULTS BY THE SECOND METHOD FOR DISTANCE. 


TABLE III. 


Showing the Distances iù Meters at which the Snellen Letters wore 
recognized with certainty by H, M, and J. 





a 1.877 .095 1.326 122 
b 2.400 100 1.564 147 
e: 1.788 113 1.336 161 
d 2.589 074 1.598 166 l 078 » 
e 1.364 104 1.223 114 
f 9.797 280 1.450 110 ; U 
£ 2.310 188 1.396 .118 i l 
i 2.473 .196 1.594 .146 l Í 
i 1.394 078 1.262 139 
1 9.768 208 1.551 169 
2.076 151 1.574 160 
1 2.383 321 1.499 176 ; 
m 9.842 287 1.758 188 
n 2.049 116 1.538 101 
0 1.912 058 1.334 114 ; 
p 2.605 130 1.622 132 
q 2.628 124 1.626 148 
r 2.965 .176 1.505 .139 i . 
8 1.662 .130 1.827 .158 . : 
t 1.856 .068 1.374 175 1.358 045 
u 2.158 098 1.545 171 1.329 084 
v 2.725 .119 1.561 114 1.708, | 125 
w 2.953 .208` |! 1.678 147. 1.707 150 
x 2.339 069 1.553 124 1.524 070 
y 2.639 .182 1.642 141 1.852 122 
z 1.940 116 1.317 .100 1.287 142 


In Table HI the columns headed D, give the average 
distances, expressed in meters, at which the letters 
were recognized with certainty ; those headed M. V. 
give the mean variation of the single quantities enter- 
ing the averages after which they stand. 


1The mean variation is found by averaging the variations of the 
single quantities from the mean, no account being taken of whether 
the variation is positive or negative. 
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In these curves the ordinates are averages of dis- 
tances drawn to a scale of about y. The curves marked 
D, are those for the distances at which the subject would 
first venture an answer and did actually answer cor- 
rectly ; those marked D, are for the distances at which 
he knew the letter with certainty, and correspond to 
the columns similarly marked in Table III. For the 
letters from Mind only the certainty distance was re- 
corded. The separation of the curves D, and D, for 
any letter indicates the distance through which the 
letter had to be drawn to bring the subject from a 
minimal degree of confidence to certainty. It is the 
zone in which the letter would in general be guessed 
correctly. In the case of H this zone would probably 
have been wider for some of the most legible letters 
but for the fact that he read them with a certain degree 
of confidence at the extreme limit of the apparatus. 


COMPARISON OF THE RESULTS OP THE Two METHODS 
FOR DISTANOE. 

To facilitate comparison, the orders of legibility for 
distance arrived at by the two methods are here given : 
From. Table I, 

mwfipgqrjv kbyhdgxail ustnecoz 
From Table IIT, | 
H. wmjfvyqp dhbrxlgukn zoatcsei 
M. mwyqphdk bvxjunrlfg tcosazie 
J. ymfijwvegq pbhxrdhntki uozlasce 
Letters from Mind, 

B. dpqmyknw ogvxhbjlia tuzrsecfe 
M. mqophbnv yudiwkgjrt xaczlfse 

It will be seen that there is a general agreement 

in the orders; but at the same time there are some 
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differences. A perfect agreement is hardly to be 
expected. As between the order of Table I and those 
of Table MI, a part of the difference is ‘caused by 
difference in the method of computation.. Table I. 
being made from the united answers of a whole series 
of distances, letters like i which have a wide zone in 
which they tend more or less to be correctly named 
would have the advantage of letters like u and n wHich . 
have a narrower one. For Table III, however, width 
of zone counts nothing at all. Furthermore, it is not 
impossible that Table I is still slightly affected by 
fixed answer forms too little marked to be open to cot- 
rection; and both tables would be affected, and proba- 
bly in different degrees, by fixed letter preferences, if 
any such existed in the minds of the subjects. ` 

. The differences of H, M, and J among themselves are 
. in part the result perhaps of optical differences, and in ` 
part of differences in the points by which the letters 
were recognized. H and M, as they have told me, fixed 
upon the white place between the stem and dot of the - 
i as the sign by which to distinguish it from 1, and to 
see this clearly were obliged to bring the letter quite 
near; but J trusted to the general smallness of the 
letter, and this proved at least for him a reliable sign, 
for he recognized i farther and named it correctly a 
greater proportion of times than H or M. Something 
similar may have happened with other letters, though 
the question has not been investigated. 

Another factor which operated probably to a certain 
extent in both the methods was, strange as it:-may 
seem, defective memory of the alphabet. Something 
more will be said of this in another connection, but it 
. will suffice to say here that all the letters do not seem 
to be all the time equally present in the mind of the 


` 
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subject. One or another may fall out for a time and 
` go not be considered in deciding how to name a barely 
visible letter. 

Between the orders for the Suolen letters and those 
for the letters from Mind we may look for differences 
due to the forms of the letters, the latter being rela- 
tively lqnger and slimmer and having the upward and 
downward extensions of the long letters about one 
half the height of the small letters instead of about 
one fourth as im the case of the optotypes. Taking H’s 
order for the Snellen letters, which is in substantial 
agreement with that of one or the other of his col- 
leagues for nearly every letter, and B’s for the letters 
from Mind, it will be seen that in the latter d, p, q, k, 
n, o, g and i are advanced; while f and j are set 
far back, and in a less degree r, w, u and v. The 
increased length accounts for the advancement of the 
long letters. The long letters not advanced, except 
f and j, are b, b, land y. But y stands already near 
the head of the list and the other three may be kept 
back by possible confusions ; b and h with each other, 
and 1 with i. The i is improved by the increase in 
height, having more space between its stem and dot. 
The n and o perhaps are favored by finer lines and 
larger internal areas of white, but why u should not 
then be advanced too remains unexplained. The f and 
j, and perhaps the v, r and w, owe their low position to 
their narrowness. The orders for B and M are at vari- 
ance between themselves, and the only value of the 
latter is the slightly confirmatory one of its agreement 
with that of B in the advancement of i and the setting 
back of f, j and w. 

So much for disagreements ; let us now consider 
the concurrences. If we divide each series into 
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three groups of eight, ten, and eight each, we may 
call those in the left group good, those in the cen- 
tral group fair, and those in the right group poor 
letters. All the orders from the Snellen letters agree 
in setting w, m and q in the left, b and x in the cen- 
tral, and z, o, c, s and e in the right group. If we.now 
add to each group those letters that fall in it three 
times in four we shall have the left group increasefl by 
j, f, v; y and p, the central by d,h,r,1, g, kand n, and 
the right by a and t. Two letters, u and i, occur twice 
in the central and twice in the right group, but the u’s 
in the central stand third and sixth from the line of 
division, those in the right section first; the i’s, on the 
contrary, stand only first and second in the central sec- 
tion, but seventh and eighth in the right. We may then 
fairly put i among the poor letters and u among the 
fair. This gives us as the final classification w, m, q, 
P, Vv, y, j and f as good; h, r, d, g, k, b, x, l1, n and u 
as fair, and a, t, 1, z, o, C, 8 and e as poor. 


RELATIVE LEGIBILITY AND CONFUSABILITY BY THE TIME 
` TESTS. 


Methods and Apparatus. 


The time test was of the same nature as the first dis- 
tance test. A certain fraction of a second was chosen, 
generally between two and six one-thousandths, and 
the letters were each shown several times for that in- 
terval, then another fraction of a second was chosen 
and the showing repeated and so on. The degree of 
legibility appears as before in the percentage of .cor- 
rect answers, all the stages being taken together. 

The exhibition of the letters for such short periods 
requires more complicated apparatus than that em- 
ployed for distance. After some trials of other ar- 
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rangements the letters were finally set in a dark box 
and the length of their exhibition controlled by the 
length of an artificial ilumination.'! The critical point, 
however, in all such experiments is the measuring 
machine, and various plans were tried till a happy sug- 
gestion of. Professor Hall’s led to the working out 
of the instrument used. This has proved in some 
respects so satisfactory that I shall venture a rather 
full description of it. 

The illumination is controlled by the passage of cor- 
responding notches in overlapping disks driven by a 
pendulum. The pendulum swings between T-shaped 
iron columns cast in one piece with the heavy base 
upon which they stand. The pendulum rod is a steel 
bar two feet long, an inch and a quarter wide and a 
half inch thick, and the bob is a lens of lead nearly 
six inches in diameter. Together they weigh about 
twenty-three pounds. The shaft upon which the pen- | 
dulum swings is set in bearings that allow the pendu- 
lum to turn clear round over and over. On the same 
shaft, fastened securely to the pendulum rod, is a brass 
cogwheel eleven and three-quarter inches in diameter 
and a half an inch thick. This wheel has 144 teeth 
and works on each side into a little wheel, less than 
an inch in diameter, having twelve teeth. The little 
wheels therefore make twelve turns to every complete 
turn of the large one. The shafts of the little wheels 


'The apparatus used by Dr. Cattell has the merit of great simpli- 
city. But the width of the slit in the falling screen through which 
the letter appeared seems to have been less in the most part of his 
experiments than the height of the long letters of the type used. 
Moreover, where room must be left for the movement of a screen 
before the letter, the eye cannot be perfectly adjusted for distance. 
In Dr. Cattell’s apparatus this was only 3 mm., but under favorable 
circumstances binocular double images can be gotten from objects 3 
mm, apart at a distance of eight or ten inches. The aim of the 
arrangement adopted was to avoid these difficulties. 
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run through the ends of the arms of the forward 
T-column and end in flat brass disks four inches 
in diameter. The overlapping disks that regulate the 
illumination are clamped upon these by other free : 
disks of brass which go on in front and are held in 
position by nuts that screw on to posts in the middle of 
the first mentioned disks. The overlapping disks are 
. thirteen and three-quarter inches in diameter and of 
cardboard. As the pendulum swings these two disks 
move in a direction contrary to its motion and so both 
. in the same direction. Their overlapping sides, there- ' 
fore, the left side of the right disk and the right side 
of the left; move in opposite directions; when one 
moves up, the other moves down, and vice versa. 

- By means of two inclined mirrors the light is caused 
to pass from behind toward the overlapping edges of 
.these disks. Every time, therefore, that the notches in 
the disks coincide, the light will shine through for a 
length of time depending on the width of the notches. 
and the rate of the disks. For every complete circuit 
of the pendulum, however, there would be twelve coin- 
eidences and twelve flashes of light, were not all but 
the shortest one cut off by another disk behind these 
two. This is about seven inches in diameter and is 
moved at the same angular rate as the pendulum by a. 
set of two and a half inch gears, one on the main shaft ` 
of: the pendulum and one on the shaft of the disk. A 
notch in its edge allows the light to pass during that 
portion of the circuit of the pendulum in which the 
shortest coincidence of the notches of the large disks 
occurs, and cuts it off at all other times. ` | 
. The rate of the pendulum, and with it the angular 

rate of the disks, is kept constant from one fall to 
another by letting the pendulum start each time from 
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a fixed aat For this purpose a stout plank is fas- 
tened to the rearward column, and near its top, but a 
little to one side, is fastened a trigger catch. In using 
` the machine the pendulum is brought up into position 
against the catch and the trigger pulled ; it then falls 
with great swiftness and rises again on the opposite 
side of.its arc to a nearly vertical position, where it is 
caught by the hand and pushed on till it rests again on 
the catch and is ready for another fall. Since, then, the 
rate of the disks is the same each time, the length of the 
illuminating flash can be varied by varying the width 
of the notches. It would no doubt have been possible 
to use permanent disks with some mechanical device 
for opening and closing the notches, or to have reached 
the same end by dropping the pendulum from different 
points on its arc, but it seemed better in this study to 
make a number of sets of disks with notches of vary- 
ing width and to change thé length of the flash by 
changing the disks. The accompanying cuts will help 
to make clear the construction of the machine.’ 

The width to be given to the notches for any partic- 
ular fraction of a second is measured by making a 
tuning-fork write upon smoked paper fastened upon the 
brass disk mentioned above as clamping the cardboard 
disks. The fork is attached to the armature of an elec- 
tro-magnet and the pendulum can be made to close 
and open the circuit in its fall. The fork is thus made 
to write for a little more than a single turn of the disk, 
the turn chosen being that in which falls the illumina- 
ting flash. In this way it was found that this turn of 
the disk is made in less than 0.07 of a second, and that 
an angle whose arc measures ten eighths of aninchona . 
circle thirteen inches in diameter is passed over in about 
one five-hundredth of a second ; or, since the overlap- 


1 Bee pages 418 and 435. 
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ping edges of the disks move in opposite directions with 
equal speed, notches of this width in both will pass one 
another in one one-thousandth of a second. From this 
as a unit any required interval may be laid off; for 
the rate of the disks is sensibly constant for several 
consecutive thousandths of a second. A. certain error 
was to be expected from the play of the wheels when 
the pendulum crossed the lowest point of its arc. This 
might have been avoided by making the coincidence 
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of the notches come before the pendulum reached that 
point, but in the first tracings taken the error was 
hardly noticeable. The extreme variation from all 
causes in that part of the turn covered by the notches, 
as estimated from 81 tracings taken at different times 
during the experimenting, was about one part in 
eighteen. The instrument might, perhaps, be criti- 
cized on the ground of its noise, but this is a constant 
factor and the subject soon becomes completely ob- 
livious to it. 

The dark box was of simple construction, about fif- 
teen inches square and nine deep, and was set obliquely 
before the machine. The letters were pasted as before 
on a cardboard disk, and were immediately behind a 
centimeter square opening in a black cardboard screen 
atthe back of the box. The disk could be turned from 
behind through a hole in the box. The place of the 
letter was indicated by pinholes pricked near it; at 
first by four, later by three. The iJuminating flash en- 
tered the box by a cardboard tube and fell on the let- 
ters at an angle of about 40°, while the subject looked 
perpendicularly upon them at a distance of sixteen 
inches. A certain quantity of extraneous light entered 
the box in various ways, sufficient often to make the 
white square about the letter dimly visible to eyes 
thoroughly accustomed to the dark, but never, of course, 
sufficient to disclose the letter. 

The light used for the illuminating flash was from a 
free-burning gas-jet re-enforced by a plane reflector. 
The total distance traversed by the light in reaching 
the letters was about three and one half feet, and in its 
course it was twice reflected. Its intensity was there- 
fore not great, but that is of little consequence in the 
present instance. A more serious disadvantage was 
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the quivering of the flame, which was an: undoubted 
‘cause of variation in the reading of the letters, but the 
number of exhibitions of each letter makes its effect ` 
inconsiderable in the final result. 

As before, the Snellen letters were those most thor- 
oughly tested ; the tables for them rest upon a basis of 
two hundred exhibitions of each letter. A second set 
of letters of nearly. the same dimensions, but of some- 
‘what different shape (heavy faced old style), and in- 
cluding as extra forms the small capitals a, E, L, and T, 
and a long s, was exhibited. eighty times. | 
- The following alphabet is in | type like oe used, but 
smaller : 


a b c "á e £ g h i 


, 8 t u v w x y z | 

The small capital À was made by inverting a v ; the 
z had its backward extensions trimmed away ; and the 
T, L, and longs were madefrom parts of other letters, 
the latter from the tails of two j’s. 
_ The subjects were doctors and graduate students of 
this institution, except C, who is a boy about fourteen 
years old. Thenumber of alphabets furnished by each 
was as follows: For the Snellen letters, O, 6; H, 38; 
J. H, 18; J, 23; L, 45; M, 26; B, 21; U, 24; and forthe 
other alphabet, H, 11; J. H, 12; J, 12; L, 11; M, 12; 
8,138; U, 9. The lengths of time for hich the letters 
were ‘éxhibited varied with the individual; records 
taken with H, for example, from 0.00188. to 0.0048. are 
included in the table for the optotypes, and with J from 
0.0028. to 0.0068.1 

‘Absolute exactness is not attached to these times, though they are 
approximately correct. It is sufficient for the p in‘view that the 
time should be the same for each letter of thealphabet. As measured 


by the width of the notches the figures are probably htly too 
small; but, on the other hand, while the notches are lie each 
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RESULTS BY THE Time METHOD. 


Table IV corresponds to Table I, except that the per- 
centages of wrong answers and of the times when no 
answer was ventured are added. 








TABLE IV. | 
Snellen letters: aa 
H th 1 
SEHE LINE: 
a| 3| £ n 9|6 
m f 6| 3] o | 391 17 | 43 
w b 11; 36 u 38 18 48 
d 1 8 1 42 a 85] 15 49 
q i 15 | 36 n 34 8 58 
v k 18 | 39 e 83} 20 46 
y 9; 48 8 27| 21 ol 
j r lll 4 e 26), 14 60 
P x 16 | 41 y, 23 | 19 57 
ea t 15 | 46 
Old style letters : 
het he 
3 ° uo ss `x oO th wi a op 
azg Ë aal š £ | 78") È 
= <a É 8 <i Ë ñ < 
m | 90| 2 7 j 56 6| 37 8, 82} 21.1 46 
w 82: 6 11 T 55 TI 37 t 31 1 16 52 
p 79) 1 20 1 54) 101: 36 f 20 50 
q | 74/10 | 16| o | 52] 14] 341) s | 20] 24 | 47 
Vv 70 | 7 22 | m | 45] 14] 41 x 29 | 21 50 
y | 87) 6 | 27 || i | 42) 16] 41) 2 2 24 | 49 
641 2 34 i 41 | 22); 36 ë 26 | 29 45 
b 61 | 16 22 40 | 10) 50 e 141 24 82 
d | 56/17 | 26/1 u | 87| 16] 46 I 
f 451) 9 46 L 22| 81: 461 E 5i 26 69 
À 39 | 15 46 T 6; 20; 74 


other, the chink through which the light shines opens from nothing 
to the full width of the notches and then closes to nothing again, 
thus giving at one end of the interval a phase of increasing and at the 
other of decreasing light, which would shorten by a small amount 
the time for which the letter is really visible. 

Dr. Cattell found with his apparatus and letters of the same size 
that half of the alphabet was read correctly with an exposure of from 
0.00118. to 0.001388. in this study it was found that from 0.0017s. to 
0.0048. or 0.005s. was necessary for an equal proportion of correct 
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Table V corresponds to Table II in calculation and 





arrangement. 
TABLE V. 
Snellen letters: 

a (116)/n 18, sul4, ell, g8,cz5, *24 | n 1301834, u 14, q 6, h 5, * 41 
b | 8) h 24, a11, nk8, 05, *41 o |1051e 82, c 26, a9, q 7, * 27 
c |140] 0 25, e 24, r 6, * 44 p | 7ly17, g14, q 10, be no 6, * 86 
d | 57|8a28,#n7,1mqub, * 37 69/d g 14, 013, a9, bengué, * 20 
e 113 025, c16, d8, g7, v85, *33 r [100/y 14, £212, ptv8, i7, z5, * 26 
f | 84/121, it14, r13, 48, g 6, *27 s [121\219, e14, oz11, g8, * 87 
g 90 a s17, z12, k9, d8, x6, * 32 t |112|i 28, 118, £11, j9, r8, y5, * 21 

101| b 44, k 13, a 10, n 8, *26 u |100/n 21, a 19, e 9, e 7, * 43 
i | 87/189, t17, jd 9, * 2 y | 71|r.25, y 18, ow z6, * 39 
j | 62/147, d11, 110, g8, y6, *18 w | 55|v16, n r 9, a gu7, e m 8 5, * 27 
k | 69 h 20, g 12, x10, a9, y 7, n 6, *36'| x | 91k z20, n 12, a 10, g 7, * 89 
1 | 971144, j 19, t8, d y6, *16 y Tig p16, r14, q1, 78, £7 * 98 





m! 28|o w 18, ae 14, K n x 7, * 14 z H24!823, g17, a12, x 8, k7, #34 
Old style letters: => 





a | 46\n17,u1l, 09, ode sx 7, *30 n | 87;p19,216, ull, 08, bqrst5, *19 . 
b | 23| h 26, kp 13, tu 9, * o | 33/e27, c15, abp9, x z 6, #18 
c | 40 e16 r10, gk t8 anur, *33 |p| 17|gE18, q12, beilrtuw/8 
d | 21 a19, j 14, glu 10, * 38 q | 16/0 19, cs £13, degruvaA6 
e | 53| c 24, r9, ng z 8, u6, * 38 r | 34/f35, 1v18,16, * 24 
f | 41|i24, 117, f 15, j 12, t 10, * 22 8 | 451816, n13, cz11, ex9, gh7,*18 
g 34| n15, z12 ah x9, dgqx6, *24 | t | 45/127, 122, £11, j9, k7, #24 
50| b n 82, p 8, * 28 u | 48 n 19, cold, e 10, b8, z g 6, *21 
i | 37/180, j 27, t24, £11, d8 v | 23 w 22, o 17, y 18, ce q 9, * 22 
j | 351140, f 26, 120, * 14 w| 10/2380, 220, mnouy 10 
k | 37|h 22, t16, bl88, fg 15, * 22 x | 45|z18 k13,al1l,89,v7,*42 ° 
l | 31/135, j 20, t16, £26, * 6 y | 25/v 28, p20, nu8, *36 
m| 8|w50,enz.Li13 z | 4¢4|/x20,sv9,gry7, *41 
a | 42/288, e12, cn 7, *36 f | 401440, £28, 115, its, *8 
p | 61 a TI, m 10, aze gkr7,*42 T | 64 r55, v8, Ity6,*19 
L| 41|t27, b 22, * 51 

















answers. Two reasons for this difference are clear, namely, that 
the illumination used here was much fainter, and that the retinas of 
the subject were each time before the illumination in an approxi- 
mately unstimulated condition (vide Wundt, Phys. Psych. 3 Aufl. IT, 
267). There is, moreover, a peculiarity in Dr. Cattell’s apparatus 
which may render the ee less comparable than might at first 
appear. The slit in his falling screen had to be 1.3mm. wide to pass 
over a given point in 0.001s. The long letters are, however, 2.2 mm. 
high, and the length of time from the instant in which the top of the 
letter first became visible to that in which the bottom of the letter 
ceased to be visible must have been 0.001s. plus the length of time 
required to over the letter, which was about 0.00178. Any 
particular point of the letter was therefore seen for 0.001s., but the 
whole letter was in the process of being seen for 0,0027s. 


⁄ 
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These tables are subject to the same disturbing influ- 
ences and therefore to the same criticisms as their 
parallels for distance, and as before, some of the confu- 
sions represented as possible owe their prominence to 
individual peculiarities of the subjects.* 

The order of legibility for time, in spite of some vari- 
ations, is in substantial agreement with that for dis- 
tance. For the sake of comparison these are given 
below, together with that given by Dr. Cattell. 

Order for time, Snellen letters, 


mwdqvyjp kfblighrxt ouanescz 
Order for distance, Snellen letters, combined result, 

wmqpvyjf hrdgkbxlnu atizocse 
Order for time, old style letters, 

mwpqvykb djrlonighu atfisxzce 
Order for distance, letters from Mind, B’s record, 

dpqmyknunw ogvxhbjlia tuzrscfe 
Order of letters for time, given by Dr. Cattell, 

dkmqhbpw uljtvzrofn axyeigcs. 

By a strange bit of perversity several of the worst 
letters fall in the number of those most frequently 
used. In a full font of type the eight letters most 
largely represented are as follows :. 


e 12000 a 8500 n 8000 g 8000 
t 9000 1 8000 o 8000 h 6400 


! Another test of legibility would be to present the letters to the 
eye in indirect vision. This is especially worthy of trial because in 
normal reading the eye does not pass at a uniform rate from letter 
to letter, but flits from word to word, almost from phrase to phrase, 
judging many letters in the indirect field. It is hardly probable, 

owever, that it would show results essentially different from those 
for distance and time. The connection of rapidity in reading and 
the indirect field has been demonstrated by the experiments of Dr. 
Cattell, Mind, Vol. XI, p. 64. : i 


> 494 " BANFORD: 


WHAT Ports or FORM HELP AND WHAT Hroar 
 Luarpurrrrv. 


It can be said a priori that legibility will be favored 
by enlarging the size and increasing the differences of 
the letters. And it is easy-to show also that legibility 
is favored by simplicity of outline and concentration of 
the differentiations upon one particular. The influence 
of size is clear from the composition of the left groups 
in the alphabets of the last section, where it also 
appears that breadth is as great an advantage as 
length. With most of the letters breadth is rather 
more of an advantage, other things being équal, than 
length, for it gives some visibility to their internal 
‘spaces; and Dr. Javal is undoubtedly right in prefer- 
ing short broad letters to long and narrow ones. The 
' differences necessary to legibility have been ‘neglected | 
by the makers of phonetic alphabets, in their desire to 
indicate phonetic similarity by similarity of form. If 
such alphabets are ever to come into general use they 
will certainly have to be improved in this respect. 
Simplicity of outline, or what is the same thing, solid 
areas of black and white, will be found in most of the 
letters of the left groups.. If may even compensate for 
small size, as is shown by the legibility of v. In accord- 
ance with this principle, the ceriphs, or little finishing - 
strokes of the letters, for example at the top and 
bottom of h and the ends of s and z, should, as Javal I 
recommends, be made short and rather triangular than 
linear in shape. They are really more important in ` 
protecting the tips of the letter from the rounding 
effects of irradiation than in giving it a finished appear- 
ance, and should therefore be as small as possible and 
yet accomplish that object. When they: are too long, 
as is certainly the case with the Snellen letters, they 
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easily lend themselves to confusion. The concentration 
of differentia is well seen 'in the group bd pq, where 
each of the letters is made of a straight stem and a 
loop, the whole difference being made in combining the 
two. All are very legible letters except b, which 
suffers from confusability with h.1 An example of 
lack of concentration .is found in g and a, which have 
few points in common with other letters and yet are 
mistaken for many different ones. 

The element of size cannot be used to improve the 
relatively poor letters without at the same time shock- 
ing taste and opening the way for new confusions. It 
is therefore from simplification and emphasis of the 
points of difference that help is to be expected. In 
the ceo group, for example, the point of distinction 
of c and e from o is the gap in the side, and Javal is 
right in proposing a return to the more open forms of 
the earlier type-founders. He suggests two forms for 
e; one like that in the “ old style” letters above with 
the cross line near the top, and one in which the cross — 
line is made longer and more prominent by an oblique 
position, thus, e. It would appear from Table V that 
the first of these is about as confusable with c as the 
common formis. The advantage of the wider openings 
of the c and e appears in the less percentage of confu- 
sion with o, as shown by a comparison of the second 
part of Table V with the first and with Table II. 
The two forms of the Greek epsilon, e and <, and an E, 
made with square corners like the capital to distinguish 
it from c, suggest themselves as possible substitutes. 
The result of the tests for the latter is given in the 


| The difficulty which has made a proverb of ‘‘ Mind your p'a and 
q's” is the difficulty of naming each correctly, and not that of recog- 
nizing their forms as different. 
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second part of Table IV, where its extreme illegibility 
is strikingly demonstrated. All the letters added suf- 
fered somewhat from ignorance on the part of the 
subject of their exact form and from a tendency to let 
them drop out of memory in answering, but m is the 
worst of the five. In Dr. Cattell’s experiments on the 
capital letters E proved worst of all. 

Another group of the poor letters includes a, n, and 
u. The distinction of n and u from each other and 
from a ought to be helped by keeping their openings 
at the top and bottom as open as possible, and the 
slight advantage shown in this particular by the second 
half of Table V over the first may be due to the wider 
openings of the “ old style?” letters. Dr. Javal points 
out the curved top of the a as a point of resemblance to 
nand recommends aform of the first letter found in the 
Italian manuscripts that furnished the model for some 
of the early typemakers. In this the top is very small 
and the loop is relatively long horizontally, giving the 
letter the appearance at a distance of an inverted r: 1. 
Even in the less exaggerated form which the letter 
would be given if it were adopted, it could easily be 
distinguished from u andn; and from s also, with 
which it has some tendency to confusion. The great 
legibility of v suggested that its inverted form, small 
capital A, might be substituted (after the analogy of 
C, 0, S, V, w, x, and z) for the present a, and it was tested 
‘with the “old style” letters. Table V shows a slight 
advantage for it in spite of the handicap of the added 
letters. Strangely enough, the letter with which it was 
most frequently confused was the a-form now in use; 
had that been omitted it might have stood considerably 
higher in the list. 

Dr. Cattell says that s is “hard to see”; and the 
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number of times no answer at all was ventured for it, 
together with the wide scattermg of its confusions, 
show him to beright. Dr. Javal, too, thinks it rather a 
hopeless case, but suggests the sharpening of its angles 
as a way of making it approach the legibility of z. In 
the s of the “old style” alphabet this has been done 
to a certain degree and the letter made relatively a 
little larger. As long as the present form is retained 
something of this kind is probably all that can be done. 
Tests were made, however, on a long f with the satis- 
factory results shown in Table V. The long s that, is 
so much like f should of course be avoided, but great 
legibility is to be expected from a form that extends 
both above and below the line; it would at least put 
confusions with z and a out of the question. 

The group with which this form of s is most prone to 
confusion is the long, narrow group, f, j, i, 1, t. Of 
these f and j are good letters when the projections at 
the top of one and the bottom of the other are made 
heavy and long enough, as shown by the superiority of 
the Snellen f and j over the same letters in the alpha- 
bet from Mind. It is preferable if the s confusion is to 
fall anywhere that it should be on these letters rather 
than onaand z. The other letters of the group are not 
nearly so liable to confusion with the long s as with 
each other. Dr. Cattell suggests for 1 and suppres- 
sion of the dot of thei. Dr. Javal would shorten the t 
and prolong its cross toward the left (this, however, - 
chiefly to distinguish it from f, the cross of which-isto ` 
be prolonged the other way); and he would set the dot 
- of the i as high above the stem as possible, at the 
same time making it heavy to avoid breakage, and 
thickening the stem to match. The value of Dr. Cat- 
tell’s suggestion for l is doubtful. The letter suggested 
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is totally foreign to our Roman alphabet, and very pos- 
' sibly would be confusable with b and h as y is with p. 
Removing the dot from the i would certainly make it 
more legible when standing alone, but much more con- 
fusable when with other letters ina word. Twice when 
for a few weeks I had the matter in mind, my atten- 
tion was called to i’s in print accidentally deprived of 
their dots; in one case 1 and i together made a tolera- 
bleh; in the other the loss of the dot turned “ruin” into 
“yum.” The small capital forms for`L and T were put 
to the test with unsatisfactory results, partly due per- 
haps to the fact that the letters were made from parts 
of other letters set together. The t difficulty could 
probably be solved as Javal suggests, and the distinc- 
tive point of the i, the separation between the dot and 
stem, could be emphasized by making the stem shorter’ 
than the rest of the short letters, though this would 
hardly be tolerated from an esthetic point of view. 

The confusion of x and z and of s and z would be 
lessened by reducing the ceriphs td the lowest possible 
limits.? 

Into the remaining confusions of Tables II and V it 
is hardly profitable to go, but it may be added as ex- 
planatory of some of them that a difference of size was 


If acceptability is entirely neglected, it is not hard to suggest 

eometric forms of great probable clearness to replace some of the 
forms of the present alphabet. A cipher alphabet which fulfils the 
conditions in 2 high degree is found on page 291 of the Revue Seten- 
trfigue, Sept. 3, 1887, where it is attributed tothe Freemasons, though 
the same has been shown the writer as once current among the 

upils of an American school. The letters are all made from the . 
ins and spaces of the set of crossing parallels used in playing 
“ tit-tat-to” together with an X; the I. left hand angle giving 
a, the same with a dot init b; the next three-sided square standing 
for c, or with a dotin it ford, andsoon. The letters are all made 
with straight lines and large open spaces. The dotted forms are of 
course not as good ss the empty ones, and some of these are found in 
developed shape in our present alphabet, but others remain to be 
utilized if necessary. i I 
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sometimes perceived which failed of interpretation ; 
for example, the answer y when r was the letter might 
be “y minified,’? or when o was guessed for d or b, 
“o magnified.” Again, confusions of letters which in 
ordinary print extend, the one above, the other below 
the line, appear in the tables, but may be safely called 
impossible in actual reading. It might be questioned, 
too, whether tables made up for all degrees of distance 
and time show those confusions most to be feared 
under ordinary circumstances. But a collation of the 
errors made at the shortest distances and the longest 
times with those of Tables II and V shows a substantial 
agreement for most of the letters, and for most of 
the remainder the changes are only in the relative 
importance of the confusions. There is a tendency for 
unusual ones such as d for j and q, and g for r, to drop 
out; g shows a good deal of variation ; a and s tend at 
the shorter distances to confuse a little more with each 
other than with other letters, but for longer. times 
the reverse is the case if there is any difference ; x is 
somewhat more likely to be called z or k, and less 
likely to be called n; and so with the other letters that 
show differences in order ; but in the main, and espe- ` 
cially for the letters most in need of correction, the 
table represents nearly enough the errors liable to 
occur in ordinary reading of letters like those tested. 

The letters were chosen as being to a certain degree 
typical and furnishing a fair point of departure for in- 
vestigating other letter forms, but generalizations from 
them must be made with caution. To settle finally and 
in detail just what letter form is to be selected as most 
legible would require a very long series of tests, in con-’ 
ditions as near as possible to those of normal reading, 
upon many existing and possible variations of each 
letter. 
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Physiological and Psychological Incidents. 


The unusual conditions under which the eyes were 
used in these experiments brought to notice two or 
three optical phenomena, a description of which will 
help to explain some of the confusions found in the 
foregoing tables and may be interesting in itself. . 

At the longer of the distances used in the tests by 
distance, the letters appeared as dark grayish dots, and 
were recognized, if at all, chiefly by their outer config- . 
uration. These dots did not seem, however, to main- 
tain one fixed and constant form ; but on the contrary, 
while the subject strained his eyes to make one out, 
first one letter and then another would take form in 
it. This any one can try for himself by setting up a 
letter at a distance considerably greater than that at 
which it can ordinarily be read, and studying it in- 
tently. It would be extremely interesting to decide | 
where the cause of this shifting and interchanging 
lies, whether in the apperceptive centres or in the 
retina. Every one knows the ease with which expec- 
tant attention perceives what it expects, and it may 
be that the variation in the letter dot is only a parallel 
and index of the movements of attention from one 
mental letter-image to another as they pass into the 
focus of memory. On the other hand, it might be in 
part at least a retinal matter. The average diameter 
of the cones in the fovea corresponds nearly to an arc 
of one minute in a spherical field of view; the square 
letters of the optotypes therefore, at a distance of 
1.25 m., lay upon from twenty to twenty-five cones, 
and at the end of the rail on about four, and the 
other letters in proportion. Now if these. retinal 
elements undergo more or less rhythmic changes (from 
fatigue and recuperation or from any other cause), 
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which are not entirely. synchronous among themselves 
or with those of the other eye, it would give a basis 
at least upon which the attention could construct the 
changes of image described. The phenomenon is 
something like that of binocular HVA, and like that, 
waits its final explanation. 

In some of the time tests binocular effects were 
discoverable, but what there was to hinder exact con- 
vergence of the eyes it is hard to see. Such answers, 
however, as $ for t, 9 for b, Ọ for p or q, “a mono- 
gram of a and q” for q, “m with four strokes ” for m, 
“two capital a’s side by side” for a, show it beyond 
question, and no doubt some of the answers of w for v 
and of q for p should be attributed to the same cause. 
Such answers as the third and fourth would indicate 
that both eyes do not always see all parts of the letter 
with equal distinctness. 

Another singular thing noticed when the letters 
were momentarily illuminated points the same way. 
A part of a letter would sometimes be seen normally 
solid and black, while the rest of it appeared faint 
almost to extinction ; thus an h would have a solid 
body like an n, but a stem sketched in outline. In this 
way probably came the answers of o for q in both parts 
of Table V, and of n for h and v for y among the “old 
style” letters. Answers of this kind are to be found 
in Dr. Cattell’s table of confusables in the Studien. 
They are so clear indeed that the conclusion seemed 
at first unavoidable that the narrow slip used by him 
had caused guesses to be made when only a part of the 
letter had really been visible at the instant when the 
attempt was made to see it. But this clearly cannot 
be the cause in the present instance. The phenomenon. 
was not confined to the long letters, but cannot so 
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easily be shown from the table for the others. There 
hardly seems room here for a psychological explana- 
tion ; but if for any reason one of the eyes received 
the whole h form and the other only so much of it as 
is like n, the different appearance of the stem and body 
of the letter would not seem strange. But this would 
require a different excitability of the retinal elements 
among themselves in one retina or the other, and in so 
far, if justified, would give a presumption in favor of at 
least a retinal factor in the variability of the letter- 
images before mentioned. 

. With the instantaneous illumination a curious illu- 
sion was brought out. As described above, the place 
of the letter was indicated by a small rectangle or 
triangle of pin holes showing as bright dots, and the 
letter itself was seen just behind a square hole in a 
black screen. When the letter was set accurately at 
the centre of the square it appeared, with reference to 
the dots, as it actually was; but when, as sometimes 
happened, the letter and its dots were turned too far 
or not far enough, so that the letter stood at one side 
of the hole in the screen, it was seen as displaced with 
reference to the dots also, and in the same direction as 
with the square. Attention to the illusion tended:to 
destroy it, but otherwise it could be repeated almost 
at pleasure. It seems not to be of binocular origin ; 
at least it has several times been obtained monocularly 
in a few tests made to try that point. The thing is 
difficult to account for, and no conjecture will be ven- 
tured at present. 

It has already been said that unequal recollection of 
the letters of the alphabet has probably affected the 
‘tables given. The temporary dropping out of a letter 
has several times been noticed, and a few times its 
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return has been so sudden that the subject has ex- 
claimed that he had been forgetting such and such a 
letter. The writer himself read d correctly a number of 
times at rates from 0.003s. to 0.005s., but at 0.006s. named 
it wrongly the three times it was shown, and only 
guessed it once in the whole set for any other letter. 
But a much more marked case was that of M, who, 
in thirty-five alphabets taken with the Snellen and 
“old style” letters at intervals from December 29 to 
the last of January, read c correctly but twice and 
made it but twice as a guess for some other letter, and 
during the same period never answered e at all; but 
on February 11, in three alphabets, taken to be sure 
_with a little longer illumination, he read e correctly 
three times and guessed it twice forc. He showed no 
aversion to these letters in the distance experiment. 

A certain hindrance to this dropping out of letters, 
at least for the distance tests, was interposed by the ` 
repetition of the whole alphabet; this is shown in the 
part of B’s record omitted. The time being limited in 
which to take observations with decreasing distances, 
I thought to shorten the work by ceasing to present a 
letter as soon as it had been correctly read a certain 
number of times. At the distance 2.3 m. I omitted, 
without the knowledge of B, the letters f, g, m, q, r, w, 
andy. The omission of y had a strange effect on p, 
which I still continued to give. At 2.4 m. p was 
rightly named the three times it was shown, but from 
2.3 m. to 1.9 m it was constantly called y, and even 
at less distances did not escape confusion with that 
letter. That is to say, we have p, by right one of the 
clearest letters, mistaken for y, when z, t, n, u, and 1 
were read and a, c, e, i, o, and s the only letters in doubt. 
The withdrawal of the corrective to the mental y- 
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‘form furnished by the actual y, and the dropping of p 
from the focus of memory, allowed the return of the 
y-confusion that had attended p at greater. distances. 
The time covered by these experiments was about two 
hours. These facts make it appear that in the “letter 
habit” there is a variable factor which would have to 
be accurately determined before the law of probabili- 
ties could be applied to the letter-guessing tests for 
telepathy and the like. 

The effect of practice is evident in the records for 
both distance and time. H was able to recognize all 
the letters with certainty at 1.5 m. when he began, 
, and at 1.8 m. when he ended. M. was in doubt about 
c, e, and o at 1.5 m. when he began; on returning, the 
letters were brought no nearer than 1.9 m., where he 
recognized all the letters except c, j, o, and z; the errors 
for all but o being, however, but one each in seven or 
eight trials. B’s record in general shows something 
of the same kind. The gain at this point measures the 
gain in distinguishing the worst letters; the better 
letters do not show so much, and a few were recog- 
nized on decreasing the distances only at a nearer 
point. The following averages of the distance for the 
eight alphabets from B’s record'on the letters from 
` Mind show the gain for the alphabet as a whole: 
0.935, 0.995, 1.076, 1.010, 1.090, 1.101, 1.240, 1.161. These . 
were B’s first trials with the letters. The first six 
were taken two a day on successive days, the last two 
after an interval of some weeks; the last is lowered 
somewhat through a loss of confidence. The table 
below gives the actual number of right and wrong 
answers and of the times when no answer was’ re- 
turned for the first twelve alphabets taken by the 
time method with J. H. The letters were the “old 
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style,’’ including the five added letters; the time was 
0.0048. . 


Right. No Answer. Wrong Right No Answer Wrong 
8 22 6 11 4 16 
8 16 12 12 4 15 
2 23 6 10 ri 14 
4 17 10 13 6 12 
5 11 15 15 4 12 
8 6 17 16 2 13 





The first eight or nine alphabets taken on each sub- 
ject were thrown out in making Tables IV and V by 
way of allowance for practice. 


p. 410. By an error of the draughtsman the ordinates of the 
curves for H are too short by four spaces and those of the curves 
for J by two. The curves in the lower diagram are those for B and 
M with the letters from Mind. 


p. 418. The letters in the cut indicate parts as follows: & the 
pendulum, b the large cogwheel attached to it, o and o’ the notched 
cardboard disks, d and d/ the free brass disks clamping the last in 
place. In Fig. II e ande are the two-and-a-half-inch gears, and f is 
the third disk which moves at the same angular rate as the pendu- 
lum. One of the mirrors is to be seen inclining forward above and 
behind the cardboard disks. Fig. I represents the machine ready 
for the fall of the pendulum. 
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C. L. EDWARDS. 





Crows constitute one of the most sagacious, grega- 
rious, and omnivorous genera of birds. Throughout | 
their wide distribution they form colonies which may 
be either small and of the family nature, where the 
crows do not migrate but live together throughout 
the year, or of large aggregations, composed mainly of 
' migrants collecting together for the winter. In this 
country their winter colonies are found ator about 40° 
N. latitude along the Atlantic coast and in the valley 
of the Mississippi. They are so populous and so well 
organized, and their roosts so permanent, that they 
afford one of the best fields for the psychologist to 
study the manifestations of the social instinct. Al- 
though various phases of their gregarious habit have 
been recorded by a number of observers, there has 
hitherto been no systematic attempt to present the 
topic as a whole, including study of individual col- 
onies, the number of colonies, with a general con- 
spectus of the American literature and legislation upon 
the subject, such as is attempted in this preliminary 
report, to be followed by more detailed study of special 
phases later. l 

The importante of the topic for all interested in 
what, since Palmén and Beard, might almost be called 
. the philosophy of bird migration, or in the study of those 
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remarkable social organizations our knowledge of 
which has been so well compiled by Espinas and which 
has been so suggestive to so many writers, or in the 
social organizations of mankind, is obvious. . 
_ Although throughout New England and New York 
crows are found as winter residents, and roosting col- 
onies of several hundred individuals have been re- 
ported, yet the large majority of crows migrate south- 
ward to spend the winter. Audubon” says they ‘‘ þe- 
come gregarious immediately after the breeding sea- 
son,” forming large flocks which towards autumn 
remove to the Southern States. Dr. O. Hart Merriam 
tells me that in New York, soon after the nesting sea- : 
son, as early as July and August, the crows collect in 
flocks which gradually increase in size until number- 
ing several hundred individuals. In October these 
flocks migrate, and with the crows indigenous to our 
more southern territory, form the winter colonies. 
These colonies have been reported from Delaware, 
New Jersey, Virginia, Pennsylvania, and Maryland, in 
the East, and from near St. Louis, Missouri, Kansas, 
and Nebraska, in the West. Mr. Rhodes gives a list 
of fourteen roosts: eightin New Jersey, two of which 
are now in use, the others having been deserted from 
two to forty-five years; four in the Delaware River, 
one of which, Reedy Island, is now in use, the others 
deserted from twenty to seventy years; and two in 
Pennsylvania, one of which is in use, the other de- 
serted eight years. | 
The literature of crow roosts is not very extensive. 
The most historic is the Pea-patch, described by Wil- 
son,™ “near Newcastle, on an island in the Delaware 
. 8 low, flat alluvial spot of a few acres, elevated 
but little above high water mark and covered with a 
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thick growth of reeds. .. . It is entirely destitute 
of trees, the crows alighting and nestling among the 
reeds, which by these means are broken down and 
matted together.” The colony was once destroyed 
during “a sudden and violent northeast storm” by © 
the tide flooding the island. Wilson continues: ‘‘ This 
disaster, however, seems long to have been repaired, 
for they now congregate on the Pea-patch in as im- 
mense multitudes as ever.” 

According to 8. W. Rhodes this historic roost, the 
condition of which Nuttall in 1829 did not know, “ was 
abandoned soon after the construction of Ft. Delaware 
“was begun in 1814, and .. . the crows betook them- 
selves to Reedy Island as the most convenient substi- 
tute.” Nuttall® first tells us of the colony at Reedy 
Island. Mr. George W. Jones, keeper of Reedy Island 
lighthouse, in a report kindly sent me by Dr. C. Hart 
Merriam, says: “ The island, one mile from the main- 
land, opposite Port Penn, Del., is two miles long and 
contains about sixty-five acres of marsh land. - There 
are no trees or bushes, but the reed grass grows very 
thickly upon the island. The crows occupy about 
twenty acres, breaking down the reeds, which are 
from seven to nine feet tall, and roosting upon the 
broken.stems.”’ | 

Dr. John D. Godman has left some valuable obser- 
vations upon the crow, and as he lived for a time in 
Anne Arundel County, Md., only three or four miles 
from the Arbutus roost (described later), it was no 
doubt the ancestors of these crows that he observed. 
“ The roost is most commonly the densest pine thicket 
that can be found, generally at no great distance from 
some river, bay, or other sheet of water which is last 
to freeze or rarely is altogether frozen. To such a 
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roost the crows, which are during the daytime scat- 
tered over, perhaps, more than a hundred miles of cir- 
cuniference, wing their way every afternoon and arrive 
shortly after sunset.” Mr.S. W. Rhodes® gives per- 
sonal observations of a colony near Merchantville, 
Camden Co., N. J., which occupies oak trees twenty 
feet high, covering fifteen or twenty acres of ground. 

Dr. Coues” says: “In settled parts of the country 
the crow tends to colonize, and some of its ‘ roosts’ are 
of vast extent. Mine is on the Virginia side of the 
Potomac, near Washington.” Concerning this roost 
a newspaper writer, ‘‘Invisible,’™ tells us, among 
many highly colored items, that “for an unknown 
period of time, probably ever since the Potomac valley 
was settled, if not long before, the woods of ‘ Cooney,’ 
the old ante-bellum. popular term for that part of 
Alexandria and Fairfax counties bordering on the 
Potomac, have been occupied bya vast colony of crows. 
They now roost in the grand old oaks at Arlington. 
Years ago they occupied a strip of pines that grew 
back of the river above Georgetown.”’ 

Mr. H. W. Henshaw, of Washington, who has known 
of this roost for about sixteen years, tells me that the 
crows about Washington come in from the surrounding 
territory by three main streams, the largest coming 
from the south, down the river; the next in size from 
the east, flying over the city, and probably feeding 
along the shores of the Eastern Branch of the Potomac, 
and. the third, scattering, from the west and southwest 
in Virginia. During cold or stormy days they do not 
disperse so widely and stay about on the Potomac flats 
near the city. Last year there were estimated to be 
40,000 or 50,000, but this year probably twice as many. : 
The main colony is of two or three bodies within the 
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area of a square mile. The roosts are not exactly con- 
tinuous, but pretty close together, according to the 
clumps of trees. The fish crows are about one to five 
in proportion to the common crows. 

In Baird, Brewer and Ridgeway® is an account of 
one of these colonies of crows, possibly journeying - 
northward, ‘‘from the lips of the late John Cassin, an 
ornithologist hardly less remarkable for his outdoor 
observations than for his researches in the closet.” 
On a Sunday morning in April, 1868, when Philadel- 
phia was enveloped in an impenetrable fag, a body of 
crows numbering hundreds of thousands alighted in 
Independence Square. ‘‘As if aware of their close 
proximity to danger, the whole assembly was quiet, _ 
orderly, and silent. A few birds, evidently acting as 
leaders, moved noiselessly back and forth through their 
ranks, as if giving tacit signals.’’ Then scouts departed 
to explore, and upon their return the leaders again 
went cautiously through the ranks. But they did not 
move until another exploring party had madeits report, 
apparently more favorable, then ‘‘the whole of this 
immense congregation rose slowly and silently, pre- 
ceded by their scouts, and moving off in a westerly 
direction, were soon lost to view.” 

The fish crow (C. ossifragus, Wils.) is confined to- 
the Atlantic seaboard from Long Island to Florida, and 
the common crow (C. americanus, Aud.) is most numer- 
ous east of the Rocky Mountains. W. W. Cooke and 
Otto Widemann®) say that the common crow is a 
resident of St. Louis and vicinity, roosting by thou- 
sands in winter among the willows opposite St. Louis. 

In a note in the Amertcan Naturalist for December, 
1887, Mr. W. Edgar Taylor™ signalizes a roost “ cover- 
ing perhaps four or five acres, on Hog-thief Island, in - 
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the Missouri River, about six miles above Peru, Neb.” 
“Two other good sized roosts are known, one ten miles 
north, and the other on an island eight miles south of 
Hog-thief Island.” Mr. N. 8. Goss, author of ‘Kansas — 
Birds,” is quoted as saying that several large roosts 
exist in Kansas, | 

Mr. Taylor says the Hog-thief Island roost has been 
occupied for at least twenty-five years. ‘‘ The crows 
assemble about the first of October and disperse about 
the first of May. About daybreak on a fine morning, 
when setting out for aday’s journey, their chatter and 
noise may be distinctly heard in Peru, six miles away. 
The crows in severe winters peck holes in the backs of 
hogs, in some cases eating off the ears. Sometimes 
these crows roost-in small bushes and large weeds, but 
generally in trees, often the willow or cottonwood.” 

In the great region west of the Rocky Mountains 
we practically leave the haunts of those species of the 
crow genus heretofore considered, and enter the land 
of the largest of crows, the American raven (C. corax 
sinuatus, Wagl.). Tt is interesting to learn from Baird, 
Brewer and Ridgeway that the ravens form winter 
colonies much as our eastern species. Dr. Coues is | 
quoted as observing them “ congregating in autumn and 
winter, about Fort Whipple, Arizona.” Their roost 
was in the pines near the small enclosure where the 
beeves were slaughtered for the garrison, “and the 
banqueting there was never ended” upon the offal. 
. Also Captain Blakiston observed them near Fort 
Carlton. They keep together in pairs during the day, 
but at night roost in one immense body in a clump of 
aspen trees about a mile from the fort. The incoming 
and outgoing of the ravens from the roost was with 
wonderful regularity. They assemble about sunset and 
disperse about half an hour before sunrise. 
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Mr. Watase (a Japanese student in this University) 
tells me that there are vast numbers of crows in Japan, 
especially in the northern part, where they do immense 
damage to the crops. In Tokio, in the great forest 
called the Emperor’s Garden, right in the heart of the 
city there is a colony of many thousand crows which 
have their nests there, and at dusk from ten miles about 
they gather at this rookery. Some ten or fifteen years 
ago a law was passed in Japan that the crows be 
exterminated. All their nests were torn from the trees 
and policemen were dispatched in every direction to 
kill them. Thousands had been destroyed when some 
thoughtful person suggested that the crows were of 
great value to the city as scavengers, then the carnage ` 
was ordered to be stopped, and to-day, protected by law, 
they are apparently as numerous as ever. But where 
the crops suffer from crow depredations, as in the north 
of the empire, the law giving a bounty of five cents for 
every crow’s head is still in force, and there are men 
who do nothing hut go about killing crows, and indeed. 
make of it a lucrative business. The crows sometimes 
become so violent that they attack the trains of pack 
mules which carry fish inland from the seashore. They 
pick off the flesh from the mules’ backs, pluck out their 
eyes, and at times become very dangerous and violent, 
so that it is with great difficulty that they are driven 
off. Thereare three species in Japan, Corvus japonicus, 
which is distinctly Japanese ; Corvus corax, which is 
said to be identical with our own raven; and Corvus _ 
corone, the common crow of Europe. | 

The colonies; which are formed only for the winter, 
come together late im the fall and break up in the 
spring, following the generally accepted laws of bird 
migration. In the report of Mr. Jones, of Reedy : 


” 


WINTER ROOSTING COLONIES OF OROWS. 443 


Island, in part given above, he says that the crows 
come from the first of September until it gets cold, and 
begin to leave by the first of April, until in the last of 
May none are left. While at St. Louis, Cooke and 
Widemann®™ say that by March 14th most of the crows 
have left the winter roost. 

The main element bringing them together in a com- 
mon body at night, I take it, is the social. In the choice 
of a roost, scarcity of mankind and access to food, com- 
bined with a growth of trees available for roosting 
upon, are the principal points considered. A region 
once selected is kept for a great many years, if there is 
no very decided disturbance to cause emigration. 

In the following study of the colonies at Arbutus 
and Avondale, Md., I have attempted to describe the 
life of the colony during the twenty-four hours of day 
and night. The facts given are from observations 
made by the writer during the winters of 1886-87 and 
(1887-88. 

A.—Twe ARBUTUS Roost. 


Seven miles southwest from Baltimore, a half mile 
- southeast of Arbutus station on the Baltimore and 
Potomac Railway, is a tract of land of about a half 
mile square on which are several patches of woods 
which furnish the roosting ground and its neighbor- 
hood for a winter colony of crows. It seems from the 
testimony of the owners of this land that the crows 
have roosted there for about twelve years, having 
previously occupied a piece of woods a half mile or 
more to the westward, which they abandoned when 
house-building and wood-cutting by the inhabitants 
made it undesirable. A :though this ground has been 
for some years the headquarters of the colony, yet it 
has: during that time made temporary changes to 
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places within a radius of one or two miles, Within 
this more extended limit, in the memory of “the oldest 
inhabitant,” which individual has lived near Arbutus 
for over half a century, the crows have come to make 
their winter colony. 

Dr. Godman“ says “such roosts are known to be 
thus occupied for years, beyond the memory of indi- 
viduals ; and I know of one or two which the oldest 
residents in the quarter state to have been known to 
their grandfathers, and probably had been resorted to 
by the crows during several ages previous.” 

There is in the first mentioned half-mile tract one 
particular. piece of woods containing about fifteen 
acres of ground which seems to be the favorite roost- 
ing place of the crows, and from which, according as 
their numbers increase, they overflow into the sur- 
rounding woods and bushes. The trees are mostly 
of black oak, with some chestnut, white oak, poplar 
and other common forest species, all of a decidedly 
“scrubby” growth, not being on an average more 
than 25 or 30 feet high. The woods are situated m a 
sort of valley quite surrounded with hills which have 
been cut into jagged, fantastic forms in the several 
centuries of digging by the inhabitants for the rather 
poor iron ore of the region. The dumping of the 
refuse from these excavations in the hollow or valley 
has caused huge mounds here and there, and these, 
together with the well eroded slopes of the small hills, 
give a decidedly picturesque outlook to the arid land. 

The country being of poor soil is sparsely settled, - 
and a glance at a-map on which all of the houses are 
indicated shows in a striking manner that this roost 
is in a region where are fewer houses than for miles 
around it. So these persecuted birds over whose heads 
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the Maryland statutes of outlawry have been hanging 
for almost two hundred years, would be stupid indeed 
if they had not learned to avoid man and his gun on 
every possible occasion, and to seek the most secluded 
spot available for a roosting place. 

The neighboring farmers, with unusual good sense, 
seem to appreciate the value of the crows, rarely dis- 
turbing them, and how far the colony understands this 
I will of course not attempt to say. 

On a bright sunshiny day, up to within about two 
and one-half or three hours of sundown, the only 
crows discoverable are the few which remain to feed 
in this territory, as their allotted ground, when the 
colony at dawn breaks up for the day. Perhaps in 
addition some that are blind or sick, too weak to fly 
far away, have remained at the roost. On a foggy or 
snowy day, however, more linger about all day, the 
main body is considerably delayed in dispersion, and 
the crows come in earlier in the evening. Now, by 
about three hours before sunset on a clear day, evi- 
dently having secured their daily rations, these few 
fly to above one of the several gathering grounds of 
the large flocks or detachments of the main body of 
crows which are to come later. In the course of an 
hour the few already in are joined by one now-and 
then until quite a number have come together, scréam- 
ing out their caws vociferously and discordantly. This 
small flock may perchance fly over into: the woods a 
mile to the westward, and by the time it returns in the 
course of fifteen or twenty minutes will have grown 
to a very large flock. As it settles down on a near 
corn field with much fluttering of wings and very 
successful attempts at making a great noise, its indi- 
viduals nervously hopping or flying from one spot to 
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another, one is reminded of a flock of overgtown bläck ; 
birds at the migrating season foraging in some stubble ` 
field for food. Suddénly from some common impulse 
the flock rises and moves away on an excursion for 
perhaps three or four miles. As the crows’ rise and 
start away their noise is, if possible, increased, but 
' gradually dies out as they approach the distant hill,- 
and is quite lost before they disappear to sight on its ` 
further slope. When they are gone the wintry field 
which for an hour has’ been associated with the noisy 
birds seems quite desolate. 

But now as the sun is becoming large over the 
western hills.we see in almost every direction, singly, 
in pairs, in small groups, the.crows centering toward 
. the roosting ground, and by the time the flock we first 
observed returns from its excursion it. has become 
decidedly reinforced. Before settling down the flock — 
may again wander off for two miles or more, but so. 
many new individuals are arriving that a number do 
not join the main body, but seek the tops of the black 
oaks as if settling for the night. It is about sunset 
when these first ones alight, and it is not long before . 
twenty or thirty of the nearest trees on the edge of the 
woods will each have seven or eight black figures 
perched upon its topmost branches. | 

Just as the sun is sinking below the horizon the flock 
which wandered away returns, and so many more 
crows have joined the force that it has grown to im- 
mense proportions. The sunset appears to be the sig- 
nal for all crows, individually or in flocks, to centre at 
the roost. They come then in long streams, irregular 
in outlines perhaps, but rather constant in numbers, 
and after sunset the incoming is almost without noise, ' 
save the sharp — of their wings. 
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Audubon® says: “ They may be seen proceeding to 
such places more than an hour before sunset, in long 
straggling lines and in silence, and are jomed by the 
grackles, starlings and reed birds, while the fish crows 
retire from the very same parts to the interior of the 
woods, many miles distant from any shores.”’ 

Also Dr. Godman observes that ‘‘endless columns 
pour in from various quarters, and as they arrive pitch 
upon their accustomed perches, crowding closely to- 
gether for the benefit of the warmth and the shelter 
afforded by the thick foliage of the pine. The trees 
are literally bent by their weight, and the ground is 
covered for many feet(?) in depth by their dung, 
which, by its gradual fermentation, must also tend to 
increase the warmth of the roost.” 

But among those which have settled upon the 
perches there is a good deal of cawing, which may 
serve to guide to the roost their fellows belated in the 
dark or storm. At times, if unusually disturbed, in- 
stead of remaining upon the trees they will fly back 
and forth and high into the air, making considerable 
noise, ` Those coming in sometimes answer this signal- 
ing, especially if, as I witnessed in the case of a heavy 
snowstorm in December ’87, they may have cause to 
be confused. As they appear suddenly from out of the 
distant darkness, or from the thickest of the swirling 
snow, a spectre procession without beginning and 
without end, one is haunted by the weird reality of the 
ghostly scene. We seem to be looking at Poe’s 
“ Raven” and all its earthly relations, coming as mys- 
teriously as did that uncanny guest, in a series that 
shall end “nevermore l’ 

This body, however, is but one branch of what we 
must now compare to a vast army of crows. And as 
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this division, is marshaled into camp, from at least two `: 
other directions great bodies are coming in streams, 
settling down upon the trees or flying high above them, 
outlined against the red after-glow of the sun. The 
air, as far as one can see toward the west, seems liter- 
ally alive with crows. It is as if one of those huge 
swarms of gnats which we are all familiar with in the 
summer sunshine had been magnified until each indi- 
vidual gnat was as large as a crow, without any dimi- 
nution in the total number of individuals. 

In the winter of ’86—’87, as one of a party from Bal- 
timore, I saw one of these vast divisions coming in for 
the night with singular regularity. It came from the ' 
northeast, and as it approached our point of observa- 
tion was somewhat hidden by a clump of trees, until 
within a hundred yards of us the procession made a 
sharp bend and the crows were directly over the woods 
which constituted the roost. If you will imagine a 
river one hundred and fifty feet wide and about thirty 
feet deep, its end a huge cataract by which the water 
falls to lose itself in alarge lake, its beginning farther 
away than the eye can see, and if instead of water you 
_ will make this river of crows not so closely packed but 
that they can fly easily, and make the swiftness of the 
current equal to the ordinary flight of the crow, you 
may gain some idea of the stream which our party 
watched for over an hour without noticing any dimi- 
nution in its bulk. And what a lake it made! When 
a pun was fired the crows rose above the woods like a 
great black cloud, and when they settled again evary 
_ available branch of the thousands of trees was utilized 
to afford them resting places. 

Mr. Rhodes says: “The aerial evolutions of this 
descending multitude, coupled with the surging clamor 
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of those which have already setiled as successive rein- 
forcements appear, and which at a distance greatly 
resembles the far-away roar of the sea, may justly 
awaken emotions of sublimity in the spectator.” 

The crow is ever a wary bird, and even after having 
perched for the night is easily disturbed. I£ one walks 
through the woods where the crows are roosting, the 
nearest ones rise with the caw of alarm and fly over 
the trees to the farther edge of the main body. If 
one walks steadily toward them they keep as steadily 
giving way in orderly wave-like retreat. I have thus 
followed this colony from copse to copse through the 
whole neighborhood of its roost. If while walking one 
but stops, with no other movement, the crows immedi- 
ately suspicion some treachery and there is a noisy 
stampede of all within danger. Very probably they 
have learned that a gunner always halts when about 
to shoot. | 

On the morning of February 19th I saw the colony 
disperse for the day under peculiarly favorable circum- 
stances. The sky was perfectly clearand well lighted by 
the stars and the moon in its first quarter. We reached 
the field within 100 yards of the roost: about half-past 
three o’clock in the morning. Because of some noise 
in walking over the frozen furrows, a few of the near- 
est crows took alarm at our approach and flew back a 
few rods into the woods; but this without the slight- 
est noise, save the cracking of some branches or the 
whirring of their wings in the retreat. For over two 
hotirs all at the roost was silent as a graveyard, except 
that every now and then some restless individual, a 
sentinel perhaps, would utter a most peculiar croak, 
just like the louder note of a bull-frog. 

But just an hour before sunrise, when the east was 
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becoming faintly lighted, the crows suddenly com- 
menced awakening, and at the same time commenced 
cawing. The few who led the measure were within 
one or two minutes joined by the full chorus of 300,000 
or more voices, each apparently striving to be heard by 
all the rest. Never before had I realized the almost 
infinite possibility of the crow’s variable caw in the 
production ‘of discords. This great noise, which the 
poetic soul of Audubon conceived to be ‘“ thanks- 
giving ”?” and “ consultation,” was kept up for twenty _ 
minutes before any movement was discernible. Then 
about a dozen crows started’ off for the day’s work, — 
followed by more and more, until they were going 
from the roost much as they return to it in the even- 
ing, in the three or more large streams. The crows, 
_ however, were much more scattered in the order of 
` flying than in the evening streams.: After they had been. . 
leaving thus for abouttwenty minutes, the streams con- 
stantly growing larger, a common impulse seemed to 
move a large number of crows, and they did not wait 
to “fallin” as individuals, but suddenly joined the 
. stream as a large flock. The streams were thus 
swollen in bulk ‘quite regularly about every five min- 
utes until the colony had dispersed. In an hour’s 
time, or just at sunrise, the whole body, with the ex- 
ception of twenty-or thirty, evidently too weak to-go 
_ far off, had left the roost. All this time the din ofthe gen- 
eral body does not seem to diminish, those left behind 
apparently doing double duty in the thanksgiving, 
while those going away, as far as one can hear, do fot 
fail to keep up their cawing. In this respect they differ ` 
from the evening streams, which in the main come in 
with but little if any noise.. In seeing this morning 
dispersion I think one is impressed even more than in 
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the evening with the vast number of crows consti- 
tuting the colony. 

In the daytime the individuals are scattered all over 
the surrounding country, seeking food in the fields, 
along the shores of bay, river and creek, one and two 
together, and then in rather large flocks at the glue 
factories and stock-yards if there chance to be such 
rich grounds in the neighborhood. They disperse to a 
radius of from one to about forty miles over the fields 
and along the water courses. I have seen them scat- 
tered all the way from Baltimore to Philadelphia on 
the one side and to Washington on the other. Of course 
these craws were members of two or more colonies. 

Mr. Rhodes® says that “during winter a radial 
sweep of one hundred miles, described from the city of 
Philadelphia and. touching the cities of New York, 
Harrisburg, and Baltimore, will include in the daytime, 
in its western semicircle, fully two thirds of the crows 
(C. amertcanus) inhabiting North America, and at 
night an equal proportion in its eastern half.” Mr. 
Rhodes was evidently not familiar with the fact of 
large numbers of crows wintering in the far South and 
the West. l 

That they fly from very long distances is shown by 
the fact that there are usually a few individuals com- 
ing in with the main body who, upon reaching the 
roosting ground, are so exhausted as to be unable to 
fly, and can only hop about as best they may to escape 
their ground enemies. Upon Dec. 17, 1887, were 
caught two of these crows which, if I may so express 
it, had the flyer’s cramp, for in every other respect 
they were apparently in good condition and are now in 
sound health. That the muscles of flight had suffered 
a partial paralysis is shown by the fact that in the 
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course of a week they had so much recovered that had 
- not their wings been clipped they. would probably have 
flown away. 

' The successive layers of autumn leaves and excre- 
menta left by the crows in winter have formed a 
remarkably rich compost for the naturally rather poor 
soil. Upon afield formerly a part of the woodland which 
formed this roost, but from which.the trees were cut 
three years ago, much larger crops have been produced 
than from neighboring fields. Upon this ground many 
plants new to this part of the country, such as “‘ river 
weeds,” have been noticed by the farmers. In some of 
the excrements from this roost sent to Dr. Merriam were 
identified the seeds of the sumach (Rhus glabra) and . 
corn, but the seeds of a species of plant much more 
numerous than either of these could not be identified. 
Among the small stones, bits of brick and sand and 
broken shells were found fragments of Modiola hama- 
tusand Arvicola riparius. Thus itis evident what an 
important part the cTOWS play in plant, and DOES 
animal distribution. 

In this colony I have identified both the common 
crow (Corvus americanus, Aud.) and the Fish Crow 
(Corvus ossifragus, Wils.) The two species live 
together very contentedly, although probably in the’ 
main seeking different feeding grounds. I believe the 
‘common crows are much the more. humerous of the 
two; but onthe wing they are scarcely distinguishable, 
except by voice, and so the exact proportion et the 
two kinds is virtually unattainable. 

It is an interesting although rather feos 
operation to attempt to separate the variously intoned 
caws and imagine the condition of mind each one 
represents, It isa veritable Babel! Old. crows, with 
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a voice like the rasp of a file as it plays on the 
edge of a saw; middle-eged crows, with long-drawn 
caws that have andante movements about them, des- 
tined to linger in one’s ears after the musical apparatus 
has vanished from sight ; and young crows, just learn- 
ing the difficult art of expressing their emotions, who 
get along excellently until all of a sudden their note 
terminates in something totally unexpected, likea boy 
at the adolescent age, when he is never certain whether 
he will talk falsetto or base. But in all these different 
shades of tone there is shat one unmistakable nasal 
basis which so clearly distinguishes the crow’s caw 
from all other bird notes. 

C. C. Abbott) says: “ Crows have twenty-seven dis- 
tinct cries, calls, or utterances, each readily distin- 
guishable from the other, and each having an unmistak- 
able connection with a certain class of actions; some 
of which, as for instance the many different notes of 
the brooding birds, are only heard at certain seasons.”’ 
Though we may not agrəe with such an exact classi- 
fication, yet it is undoubtedly true that crows express 
‘quite different states of mind by quite different notes. 

A determination of the exact number of crows here 
collected is not possible, but even the most sober ` 
observers place it among the hundreds of thousands. 
As a basis for an approximate calculation, I have made 
the following observations at the roost. With the aid of 
two friends, fifteen different square rods, taken here and 
there atrandom, were paced off, and the number of trees 
thereon capable of furnishing roosting tops counted. 
An average gave us' nine and three-fifths trees per 
squarerod. Atany one roosting the crows occupy about 
ten acres, or (160 X 9$ X10) 15,360 trees. Ifon each tree 
fifteen crows roosted—and that, if anything, is not too 
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large an average—we should have 230,400 crows in the 
colony.: Because of the dim light at sunset, my 
attempts at taking instantanéous photographs of the 
incoming’ streams of ‘crows were failures. A view, 
however, of one of the gathering flocks, taken about 
° an hour before sunset, as it flew by in a straggling 
stream, shows two hundred and seventy-three crows 
in the photographic field, On this basis, the flying 
time (an average of.a number of observations) for 
the bird to cross the field being fifteen seconds, in 
three streams coming in for one hour we should have 
'- 199,560 crows. But the streams toward the middle 
and end of the incoming are manifestly much larger | 
- than the above, so this number may be taken as a 
minimum estimate. “2 o 
Dr. Godman” says: “During hard winters many _ 
crows perish, and when starved severely, the poor 
wretches will swallow bits of leather, rope, rags, in 
short anything that appears to promise the slightest 
relief.” I have often found crows sick of various 
disorders which I shall not attempt to classify, going 
blind and starving, and in the aggregate for a winter 
many suffer the inevitable fate of mortals. I have 
found as many as eleven sick and recently dead crows. 
upon the roosting ground in one day, and no doubt the. 
hawks and opossums have found as many, for they 
are so boldly fond of the birds as to become noticeably 
increased in numbers in the region of the roost in 
winter, and of their visits well picked bones scattered 
about bear testimony. But the consumers of crows - 
are not confined to hawks and opossums, for there is an 


! It is difficult to realize the meaning of such a large number, and 
_ perhaps an illustration may help us. It happens that if one crow . 
came in each second, day and night, it would require just 64 hours 
_ for this number to assemble. 
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old colored man in the neighborhood who eats the fresh 
birds, and when his larder is abundantly supplied, salts 
down the crows for future use. 

Having the total population of the colony and the 
average death rate we may calculate the average age 
of the crow. I think that a death rate of five for each 
night at the roost, drawn as an average from a number 
of observations, is certainly not too low. Allowing 
that during the almost equal period the colony is away 
from the roost the same number die, we then have a 
daily death rate of ten, or a yearly mortality of 3650 
crows. Soacolony of 230,400 individuals would be a 
fraction under 80 years in dying off; or in other words, 
the potential longevity of the crow would equal about 
80 years. It is well known,’ at least traditionally, that 
the crow is of remarkably long life, and although, as 
is easily seen, there are many obstacles in the way of 
anything but the barest approximation, yet I believe 
the above calculation is founded upon factors approxi- 
mately correct. 

Through the kindness of Dr. Pattison, of Baltimore, 
I have been made aware of a roost near Avondale, 
Carroll County, Md. I visited this colony March 3d, 
spending half a day at the roost and in the immediate 
vicinity. The crows here have selected the slope of a 
high hill upon which is a thick growth of deciduous 
trees, the oak and the chestnut prevailing. This hill 


1“ This bird sometimes lives for a century or more. Those have 
been seen in several cities of France which have attained this age, 
and in all countries and in all times it has passed as very long- 
lived.” Buffon, Histoire Naturelle, Tom. XVIII, 1775, p. 32. 

“The raven likewise is reported to live long, sometimes to a hun- 
dred years. . . . But the crow, like unto him in most things (except 
in greatness and voice), lives not altogether so long, and yet is 
reckoned amongst long livers.” —Bacon, quoted in Essay on Qom- 
oe le tn Man and the Lower Anais, Lankester, London, 

» P. Sí. 
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belongs to a range extending some fifteen or twenty 
miles from northeast to southwest, parallel to the 
mountains which, some twenty-five miles away, can 
be seen from its crest. The exposure of the slope is ` 
toward the south, and so the crows in adopting this 
site are quite protected from the cold northern winds 
which prevail in winter. There are large tracts of 
woods adjoining this roost, but only when driven 
away by shooting do the crows leave this favorite 
` hillside. They have roosted here for about ten years. 

The general life of this colony is much as at the 
Arbutus roost, and I should Jese the two COLONIES to 
be of about the same size. 


- Crow LEGISLATION. 


The legislation upon crows in Maryland has Reon 
quite extensive, the first law for their destruction 
having been framed in 1704, in connection with one | 
for the destruction of wolves. A part of the section 
relating to crows is as follows: “. .. Every person 
‘that shall bring or cause to be brought to any of the 
Justices of the peace in any county within this prov- 
ince the head of a Crow with .a ‘perfect Bill shall be 
allowed the sum of six pounds of Tobacco and the 
Justice of the peace before whom such Crows heads 
shall be brought shall cause the Bill to be cutt off to 
prevent the deceit of twice or oftener paying there- 
fore.” This law, in 1707, was continued for three 
years, then revived in 1710. In 1713 a new act was 
passed putting the squirrels also upon the list of out- 
lawry. This act was continued in force by supple- 
mentary acts in 1716 and 1722. In 1728 a new general 
“ act to encourage the destroying of wolves, crows and 
squirrels’? was passed. In it we find that “every 
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master, mistress, owner of a family, or single taxable, 
in the several and respective counties within this 
province” shall be obliged to produce “three squirrel 
scalps or crows heads for every taxable person they 
pay levy for that year.” The penalty of not pro- 
ducing the required number of scalps or heads was 
two pounds of tobacco for each one lacking, and for 
any in excess a like allowance was made. ThisJlaw 
was in force for thirty years, when it was repealed, 
and an act specifying four squirrel scalps or crows’ 
heads was substituted. 

Special laws for redeeming heads or scalps in excess 
of the requirements of these general laws were passed 
for different and various counties of the State, in 1749, 
62 (Baltimore Co.), 94, 95, 96, 98, 1803, *04, 07, 709 and 
716. In 1824 all acts heretofore passed for the destruc- 
tion of crows in the several counties of this State were 
repealed. Then new special laws were passed in 1826, 
29, 730, 731, 746 and 747. Im 1860, with the adoption of 
the first general code of laws for Maryland, Art. 31, 
concerning crows, was inserted. In it was specified a 
bounty of 6% cents for each crow’s head brought in, 
provided an oath was taken that the crow had been 
killed in the county where claim was made. In 1864, 
278, °80 and ’84 (Baltimore Co.), the law was repealed 
for certain counties. In 1882, ’84 and ’86 new special 
laws associating with the crows ‘‘ hawks and big 
owls’? have been passed. 

I have consulted the general statutes now in force of 
all the States, and find only in one other State, Virginia, 
that a law concerning the destruction of crows is 
extant. As early as 1796 a law was there passed re- 
quiring for every tithable six crows’ heads or squirrels’ 
scalps. In the Code of Virginia for 1873 the right is 
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given to each county to “ allow or discontinue rewards 
for killing in such counties panthers, wolves, nox 
wild cats, crows or blackbirds.” l 

I have tead statements of laws having been passed 
in the early days of New England; and of such large 
` numbers of crows having been destroyed in one season 
that, the crops for the next season suffering a like fate . 
from the cut-worms and other insects, the inbabitants 
by repealing the laws were glad enough to encourage 
the crows to come: back. 
_ The general effect of these laws has been to cause 

the destruction of large numbers of crows. Dr. God- 
man“ has with graphic pen described the methods of 
hunting and slaughtering them in Maryland in the 
first years of this century. 

It is interesting to learn from Mr. Henshaw that 
such'near relatives of the crow, the blackbirds (Argel- 
atus gubernator, Wagl., and A. phoeniceus, Linn.) at 
San Luis Obispo collect in the fall and winter in im- 
mense flocks and roost in the swamps of tulle (a kind 
of bulrush). They do not come in to the swamp in 
streams, but in large flocks, and these’ diving down 
' into the reeds are very soon hidden. 


This dwelling together in large flocks is also quite - | 


true of the crow blackbird or purple grackle (Qutscu- 
. lus quiscula, Linn.), as we see in this latitude after the 
` breeding season and until migration, and in the South 
during the winter. 
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PARANOIA. 


A STUDY or THE EVOLUTION oF SYSTEMATIZED. 
DELUSIONS OF GRANDEUR. 
. Prom the Clinical Records of Bloomingdale Asylum, New York. 


: 


BY WILLIAM NOYES, M, D, 


The following case! presents several features. of 
especial interest to the student of systematized delu- 
sional insanity. The slow beginning, the gradually 
increasing systematization, and the evolution of a 
special talent into the most prominent feature of a 
chronic primary insanity, developing in a constitution 
' showing original unstable mental equilibrium, mak 
it a typical case of Paranoia. | 

Mr. G., 42 years of age, has been an inmate of the 
Bloomingdale Asylum since April 30, 1884: He was 





! This article, under its present title, was prepared for the press and 
in the hands of the editor of this Journal in ch, 1887, but a com- 
bination of circumstances has Ppa aoa its earlier appearance. At 
the same time the writer mide a translation of an article by Dr. 
Séglas on Paranoia, giving an historical and critical review of the 
study of mental aa ana and systematized delusions, with a 
complete bibliography of the literature of systematized insanity. 
This statement is made here to explain the abruptness with which 
the discussion on classification at the end of this paper closes, it 
having been hoped that this article and the translation would 
appear in the same journal, thus making a continuous contribution 
to the study of systematized insanity, but this has not been found 

racticable. Those interested in the discussion of Paranota—a term 
which Dr. Spitzka has given the weight of his authority in the 
edition’ of his Manual of Insanity in the autumn of 1887—are 
referred to the article Paranoia in the Journal of Nervous and Mental . 
Diseass for March (et seq.), 1888. 
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born in a New England city, of American parents, and 
his childhood and youth were passed without any 
` special sickness or disease save those common to those 
periods of life. As a child he showed an unusual 
fondness for drawing, which was noticed very early 
by a lady friend of the family of some artistic ability, 
and she fostered and encouraged his natural inclina- 
tions by furnishing him with drawing materials and 
showing interest in his progress. | 

He attended the public schools of the city and was 
considered unusually bright, gaining special distinc- 
tion in elocution. At 16 he entered the dry-goods 
business in the capacity of clerk, but became discon- 
tented, and after three years came to New York and 
studied art. For several years he did work for the 
illustrated weeklies, making comic sketches, ilus- 
trating current events, doing lithographic work, and 
employing himself in similar work without gaining 
any special advancement. In 1874 he went to Paris 
and studied art under Gerome, remaining there eight 
years. His life there was full of vicissitudes, and pre- 
sented sudden changes from luxurious living to dire 
poverty. Owing to his bright and witty manners he 
was much sought after by wealthy young men, and 
while entertained by them he lived in much luxury, 
but after their departure he was obliged to exercise the 
most rigid economy, living, as his father expressed it, 
“on a herring and cracker a day.” His life was also 
very dissipated as well as subject to hardship and 
privation. In one of his periods of excess he had an 
attack of manta a potu in which he cut his throat and 
his left arm. He bled freely and his escape from 
death was narrow. From that time he-has been a 
total abstainer. An interesting companion, a quick 
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and ready talker, an excellent story-teller, with flashes 
of wit and sharp repartee, he presents a typical exam- 
ple of the artistic temperament with its ready suscepti- 
bilities, its quick sympathies, and its appreciation of 
the beautiful. Yet it is the mere sensuous part of the 
artistic nature that has been cultivated, and no firm 
purpose or high ideal appears to have governed him ; 
and his whole life has been one of fitful changes and 
impotent strivings, ending in failure. A good singer 
and amateur actor, he frequently took part in private 
theatricals, and at one time thought of going on the 
stage, and even played a few weeks with a professional 
company. 

He returned to America a Paris and began work 
‘again as an illustrator of books and magazines. He 
opened a, studio in this city and gave promise of a 
brilliant career; but soon after his return his friends 
noticed a change in his disposition, in a-general, exal- ` 
tation of mind and a reckless expenditure of his limited 
means for odd bits of furniture, swords, and bric-a- 
brac for the decoration of his studio. Everything that 
“was odd struck his fancy, and he soon came to possess 
a rich collection of curios. The exaltation increased, 
and in the summer.of 1883 he was troubled. with in- 
somnia that continued for several months, ‘but the. 
first positive evidence of mental disturbance came m: 
November, when he began giving. away his costly 
treasures and breaking up his articles of furniture, 
saying that he had no further use for them. ‘He also 
shaved his head and mutilated his body as'acts of 
penance. ` For ten weeks there was a remission, but at 
no time was he in his normal condition. On ithe day 
before his admission to the asylum he was boisterous 
and ordered the train to be stopped and asked every 
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one to take a drink. On admission he professed not 
to remember these actions. The next morning he was 
elated and demonstrative; said, “Tt is a fine day, 
thank God,” and on passing through a door, turned 
around ‘‘so as to be on the right side with God.’’ He 
admitted at one time several weeks later that his 
actions had been eccentric, but later denied this, and 
said that he had never been out of his mind, and the 
world would soon see the great work he was to do. 
By the end of June he had ceased to “ thank God” at 
the end of every sentence, but stated that he still 
thought it. A day or two later he became stupid and 
morose, and being asked the reason, replied ‘‘ God 
knows,” and would not answer any questions. ‘The 
second day he became violent, and through the night 
was noisy at intervals, shouting and jumping up and 
down in his bed. The third day he talked excitedly 
and made frequent use of the expression “ thank God.” 
From this point this attack gradually subsided. Before 
the attack he had been reading his Bible diligently, 
and in afew days he resumed this practice and became 
silent and absorbed, reading his own thoughts, as he 
explained later. 

Through the summer he remained quiet and was 
unwilling to converse with his friends, but this condi- 
tion changed in October, when he showed a desire to 
converse on religious subjects, and told the supervisor 
that he expected by constant study to understand 
every word in the Bible, and that although he had 
been told that this was an impossibility without a 
thorough knowledge of the Greek and Hebrew lan- 
guages, yet by faith and study he hoped to attain the 
‘desired result. 

He was usually very reticent and would only inti- 
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mate that he expected to receive some supernatural 


‘endowment; stated that he believed the miracles of 


the Bible and that miracles were eee at the 
present day. 

Early in December, or about a year from the first 
appearance of his trouble, another, period of: exalta- 
tion came on; he laughed at pathetic passages in 
plays; quoted from Shakespeare and the Bible, to the : 
annoyance of his fellow patients ; spoke roughly to the 
attendants ; joined in the religious exercises at chapel 
with more than his accustomed fervor; and tsed the 
expression “thank God” the same as on admission ; ; 
and confessed that he could not resist the impuise to 
ging and shout. Atthis time there was marked tremor 
of the facial muscles and his left pupil was larger than 
the right. He talked in a loud and declamatory man- 
ner and showed some personal violence. After two 
days this attack began to subside, when he said he 
had been perfectly well, and spoke much of the love ` 
of God and his trust that everything would be made 
clear to the people here some day. This attack’ was 
again followed by a period of depression in which he 
secluded himself, was unwilling to take exercise, and 


was wakeful at night; and at ong time was heard to 


say that he wished for some one to kill. A period of 
mild exhilaration followed, in which he spoke much of 
the beauty of the world being due to the goodness of 
God, and became annoying by his frequent quotations. 
His actions became more and more eccentric at this 

le, but were all due to a consistent following out of 
his systematized delusions on religious subjects. He 
would never wear rubbers, giving as a reason that he 
had never done so, but it is almost certain that his - 
true reason was that he had no right to protect him- 
self from any weather God sends; stormy weather is 
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part of the divine plan and we ought to submit to it 
without murmuring. For the same reason he is 
unwilling to wear gloves even in the coldest weather, 

,. Saying that his faith keeps him warm and free from 
disease. If allowed to do so he would keep his window ' 
open to its fullest extent even during the coldest - 
weather, because the pure air of heaven is from God, 
and man therefore cannot be harmed by it. An 
arrangement of his window so that he can open it but 
a few inches he looks on as tyranny and a gross abuse 
of power, but he subinits because it is part of his dis- 
cipline. Early in January, 1885, delusions of persecu- 
tion developed for the first time; and he complained 
that some one entered his room at night, and he con- 
cealed a billiard.cue to attack his supposed visitor. 
This was accompanied with mental disturbance, and 
he became declamatory and talked of “ God's bright 
sunlight,” to the annoyance of others. About this. 
same time he. began to mix dried geranium leaves with 

“his tobacco, so that “by the grace of God he might be 
benefited by them.” Hereproached the housé-steward 
for shooting cats, and told him to put a note in the 
basement where the cats would see it stating that the 
cats were no longer wanted here, and ‘‘if he only had 
faith of the right sort the cats would no longer trouble . 
him.” Soon after this he one day removed a con- 
siderable portion of his clothing, tied a red handker- 
chief about his head and began stamping up and down 
his room. Being asked the meaning of this conduct, 
he shouted, ‘“‘ Go and read the second chapter of Genesis® 
and you will see what the Lord says.” Bearing in 
mind his later ideas of the progress of the Holy Spirit 
from Adam up to Christ, it seems probable that at this 

` time he began his spiritual pilgrimage from the garden 
of Eden through the various prophets until he shall 


ve 
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finally reach and become part of the Deity. For the 
next few days he remained constantly in his room, 
reading his Bible and making grotesque motions or 
gestures before it'in the hope that it might be revealed 
to him. A month later he stated, in reply to questions, 
that he considered himself a martyr and most unjustly 
confined ; that he was perfectly well in spite of hig 
queer actions, singing and talking; that he had been 
slandered, and expected to go down to his grave a per- 
secuted being. He now began picking up bits of 
string, stones, tinfoil, tobacco, tallow candles, leaves 
and dirt, jumbling them all together in his pocket. 
They did not appear to be collected from the mere love 
of hoarding a mass of trifles, so often shown by the 
insane, but were saved because everything is of value 
in this world and nothing should be thrown away, for 
to pass such things by shows a neglect of God’s good 
gifts to man. To remove these and to take his Bible 
and fantastic decorations away was to persecute him, 
but he would not complain and would. bear it in 
silence as it was part of his discipline. Throughout 
all these gradual changes and evolutions of his fancies | 
into systematized delusions the artistic element always 
predominated. Burnt matches, pine cones, sticks and 
stones, were all arranged with his gay-colored hand- 
kerchief into odd fantastic shapes that immediately 
struck the eye on entering his room. In the autumn 
of 1885 there was a return of his delusions of persecu- 
tion, and he said that one of the attendants had put 
@an evil eye on him, and that he had seen his physician’s 
eye change from blue to brown. During the succeed- 
‘ing winter be was inclined to expose himself to cold 
more than ever, and if permitted to do so would stand 
_ without clothes in his room on the coldest nights with 
windows raised to show that his faith kept him warm, 
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and in the niorning would break the i ice in his eo 
and take a cold bath. 

Regarding man’s spiritual nature ië said that each 
person is being continually worked on by different 
spirits which the normal man is able to hold in check 
and prevent from getting the upper hand, but when 
the spirits once get the control, then the individual 
is completely dominated by them and loses his per- 
sonality. People complain of heaviness of the head 
because, as they say; one hemisphere of the brain is 
‘not in good condition, but this is all nonsense, for the 
two hemispheres represent the male and female paris 
of the individual, and: when; the head aches there is 
discord in the household, as in the ordinary troubles - 
between man and wife. 

In the summer of 1886 he began a drawing that 
should illustrate the evolution of the Holy ‘Spirit 
through the various Biblical personages, beginning 
with Adam and ending with Christ. This and five 
others that he drew with slight variation, appear to 
represent the complete systematization of his delusions - 
and the complete theology that he has.evolved through 
his years of study of the Bible. Mythology is mingled 
in with the theology, but to his mind it is an integral © 
part of the whole and cannot be separated. His 
description of the diagram is here given, written in 
red ink in the original as typifying the redeeming 
blood of the Saviour. 


f rer ‘VITAE. 

oe ' Beats, > Crosses, Ohurches of Asia. q; 
Cain ` Germ ` Bt. Andrew Ephesus 
Flood Zodise St. Colomba Smyrna 
Rodoma Tribes St, George Pergamos 
Abram Aceldama St. Michael Thyatira 
David Holy Stones The Prophet Sardis ` 

' Babylon Prophet . Bt. Evangeli Philadelphia 
Christ Bun -Royal Priesthood Laodicea 


' tions; an 
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Male .Female 
Right : Left 
` Man Lion Ox Eagle 
Thought" Might Cherub . Endurance Emulation 
Abr. to Dav. Dav. to Bab. Bab. to X ` X to Present 


< 


So all the generations from Abraham to David are fourtéen. enera- 
rie from David until the carrying away into Babylon are 


fourteen generations; and from the ing away into Babylon 
unto Christ are fourteen, poner tions SL Mathew let, 17th. 


PROGRESS oF THR Hor SPIRIT OF THE CHRIST AS PREFIGURED IN THE 
OLD TESTAMENT. 


~ Bead of the Germ.—From Adam until the Flood the Holy Seed was 


sifted through man’s nature until it was concentrated in the family 
of Noah. t which was thoroughly beastly perishing in the 
Flood. This period marks the fest Heating of the Soul or step 
towards the mystical body of Christ. 

Seal of the Zoditac.—From the time of Noah’s descent from the Ark 


- until Lot’s flight from Sodom and God’s renaming of Abram, nature 


strove with the Holy Spirit in man,'and God finally gathered the 


Holy Seed into the body of Abram, thereby regenera him, so He 
re-named him and called him Abraham. hus transpired the second 


sealing of the soul. : 
Seat of the Twelve Tribes of Ieract.—F rom Abraham until the move 
into Egypt is pref the third seal of the soul, when man’s 


self-reliance was broken and his spirit made to seek a force ter 


. than that within himself. Joseph is here made the brig t and 


shining light, the husbandman of all that was great and goo , 
Seal of Aceldama, or Bloody Seal.—From Joseph through years of 
cruel servitude and oppression, uritil the birth of Moses, again rolled 
the seed through man, winnowing itself and gathering force to be 
thered in the bosom of Moses, the coming leader of se at Oey of 
l and servant of God. So God has typified the fo sealing 


‘of the soul. 


ul 

Seal of tha Holy Stomes.—Erom the birth of Moses until the crassing 
of the Sea and the destruction of the Egyptian host, passes the 
fifth sealing of the seed and sealing of the soul, God leading his 
pore from their religious rites and superstitious observances in 
pt, and preparing them for a higher, holier religion. I 

' of the Prophet —From the- ‘Sea to the promised land 
occurs the sixth sealing of the soul. Here was given the law of 


~ boundaries and limitations, and the soul was turned back upon itself 


and forced to prove the sincerity of its faith and beliefs. 

. Seal of the Sun.—From the promised land until the coming of John 
the Baptist and Jesus Christ, passes a period which marks the seventh , 
Sealing in the existence of the soul! During this period arose many . 
prophets who.were the spiritual fathers in Christ to the people, 
preparing gradually for the final development of the perfect Christ, 

e Redeemer of ail mankind, God’s regent upon ae 

The soul must through all these stages of purification before 
n E enter ° Christ, after which it passes into the priesthood of 

elchizede ` 
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Unfortunately, the particular chart on which he 
illustrated this Progress of the Holy Spirit was 
destroyed. . He made twelve of these charts altogether, 
one for each of the tribes of Israel, but he tore up all 
but four, three of which were happily given away, 80 
that he has one only in his possession now. During 
the summer and autumn of 1886 he worked several 
months. on these charts, elaborating them with the 
greatest care. They were all colored in the most deli- 
cate manner with water colors,.and the delicate 
shadings make it extremely hard to give in black and 
white an adequate idea of the beauty of the design. 
Two of these charts are here given, being reproduced 
from photographs. He has made no such elaborate 
description of these as of the first one, but the design with 
the dove in the centre corresponds with some closeness 
‘to the one whose description has been given. In the 
centre is the dove representing the Holy Spirit, and sur- 
rounding it are the different crosses given in the Arcana 
Vitae, and a close study will show the seven crosses, 
most ingeniously worked together. It is probable that 
in looking at the design closely:for the first time one will 
suddenly see a new cross take shape before his eyes, and 
this indeed is what the patient says occurs with him. 
In describing the crosses he will say, for example, that 
in drawing the cross of 8t. Andrew the lines suddenly 
took a new shape and he found he had also made a 
cross of St. Michael. This to him is a matter of deep 
significance, and he feels that his work is directly con- 
trolled by a higher power, and that the work of his 
fancy is really inspired. 

Outside these central crosses are the names of three 
ancient deities who were each characterized by some 
special attribute, and under these the parts of the 
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‘body that Mr. G. conceives these deities especially 
to have represented, and then comes the name of 
the Biblical personage in whom these elements were 
finally exemplified and embodied. “To the left of 
the dove is Venus, representing Blood, exemplified in 
Moses ; above is Osiris, representing Flesh, embodied 
in Adam; and to the right Psyche, representing Water, 
typified in Noah. These three are but the gross and 
material parts of Man, representing indeed necessary 
steps in his. progress through life, but secondary and 
. subordinate to the higher part of his nature repre- 
sented by Truth and the Spirit,—which received their 
. ultimate embodiment in Christ. 
The Lion, denoting Might, and Eagle, signifying 


Emulation, are the same in this design as in the first, ' | 


but it is uncertain just what symbolism is connected 
with the serpent twining about the cross, and the open 
book crossed by a sword and pen, unless indeed this 
last may mean the Bible with the emblems of peace 
and war lying quietly within it, and it seems not 
unlikely that the serpent is emblematic of the Betrayal. 
For the rest of the design, however, we need make no ` 
inferences, as it corresponds closely with his descrip- 
tion. | . | 

- Outside.of the circle enclosing the crosses are the 
seals, sealing the Holy Spirit. In the large light 
triangles, ‘or rather rays of the sun, are given the 
names of the twelve apostles, forming the SEAL or 
THE PROPHET. Above these, in the same space, are 
the signs of the zodiac in the extreme points of the 
triangle, withthe names of the parts of the body under- - 
neath that these signs correspond to in the ancient 
mythology ; this forms the SEAL or THR ZODIAO. 
Between these large light colored triangles are the 
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twelve holy stones, represented as ovals, and with 
their names plainly distinguished in the cut, making 
the SEAL oF THE Hoty Stonzs. In the small triangles 
directly above the Holy Stones are given the names of 
the twelve tribes of Israel, but the color of these in the 
chart (vermilion) is such that the lettering does not 
come out in the photographic negative. This gives 
the SEAL OF THE TWELVE TRIBES. Directly beneath 
the Holy Stones, filling in the space between the 
bottom of each large triangle, is the SEAL OF THE GERM, 
‘colored dark green, and running down on each side of 
the top of these large triangles are small triangles, 
colored dark red and forming the SEAL or THE ACEL- 
DAMA or BLOODY SEAL. On the circumference are the 
names of the constellations of the zodiac and directly 
under these the names of the corresponding months of 
the year, and under these again are the mythological 
representations of the constellations, Leo (July) being 
at the top, and then in order to the right come Virgo 
(August), Libra (September), Scorpio (October), Sagit- 
tarius (November), Capricornus (December), Aquarius 
(January), Pisces (February), Aries (March), Taurus 
(April), Gemini (May), Cancer (June). This gives the 
last sealing of the Seed, the SEAL OF THE SUN. 

It will be seen that beginning at the circumference 
at any point and going toward the centre there isa 
complete astronomical representation of the season of 
the year, first the name of the constellation, then in 
succession the month, the constellation depicted pic- 
torially, the sign of the zodiac and the part of the 
human body corresponding in the old astronomy to 
this sign of the zodiac. 

The second chart is by no means so elaborate as the 
first. In the centre is a representation of St. George _ 
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slaying the dragon, and surrounding „this, beginning 
at the left, are inscribed the legends Faith, Hope, 


-= Charity, Love. Here again the colors in the original 
` are such that the lettering does not come out well in ` 


the photographic negative. : 
After finishing these symbolic sions charts, Mr. 

G. had a long’ period of inactivity, giving up painting 

and drawing completely, and spending much time in 


' reading the Bible. During these inactive periods he. 


lies down a great deal of the time, lying flat on his 
back and looking upward; and he often has a cane or 
some small article in his hand that he twirls or tosses. 

This inactive period lasted for several months, when 
he again took up his artistic work, this time modeling 
in wax. After making several small designs he began 
and completed two large representations of Comedy and 
Tragedy, illustrations of which are given from photo- | 
graphs of the plaster casts given to the writer. His 

passion for the odd and fantastic is Been well- 


- exemplified... 


An excellent conception of his mental twist can be 
obtained from a description of his room, for here his 
fancy has been given full play and he has been per- . 
mitted to decorate this as he chose. Over the inside 
of. the door hangs a curtain on which are stitched 
various designs cut out of red cloth. The curtain is 
made of three pieces of gray, yellow and red flannel, 
and in the centre is the word CHARITY, with a sword 
piercing it through the centre. Below this is Fortune’s 
wheel, and under this three turtles. On the upper 
third is a dragon, with a full moon in the left hand 
corner, and the designer’s-initials woven fantastically ` 
together. A bat with outstretched wings is on either 
side of the centre design. | | 
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Behind this curtain several months ago, but since 
taken down, he had placed a horse-shoe to which was 
attached a small chain, through which passed a piece 
of bamboo on one end of which was ,a piece of castor 
and on the other several bits of wir.’ These, as is the 
case with everything he thus puts up, all had some 
symbolic meaning, but he took offense if they were 
ever alluded to. - | 

On the outside of the door is tacked up a circle cut 
from thin wood with a scroll saw. At the four quad- 

_ rants of this the circumference is broken by the pro- 
‘jection of a portion of the wood in such a way that 

. the four together form the ends of a Greek cross; but’ 

~ instead of the cross being continued through the circle, 

iy the interior of this is taken up with an elaborate 
design, delicately sawed out, in which is woven the 

. letters a and w, alpha and omega. The design is brought 

~. out clearly by being placed over red paper, and a little 
>. red paper triangle is placed at each end of the cross, 
thus forming a cross of a different kind. 

-» On the head-board of the bedstead he has sinned a 
circle carved out of soft wood and with the rays 
gilded to represent the sun ; and in the centre of this 

-in a somewhat intricate design are the symbols a and 
w again, alpha and omega. This emblematic sun 
comes directly above his head when lying down. (In 
photographing this the camera had to be placed at the 

__side so that the circle is distorted. 

; His bureau is always arranged with the most scrupu- 

` lous exactness, every article having its particular 

` place. When the photograph of the bureau was taken 

` there were not so many trifles on it as there have been 
at other times, but the illustration shows well the 

.’: systematic order in which everything is placed, and 
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on this occasion no special arrangement had been made, 
but it was in its usual condition. 

While in his room he wears a green soft felt hat 
decorated with a feather and his modeling stick, and 
on leaving his room this is always placed over his 
water pitcher as shown in thecut. There are much - 
fewer articles on the hat now than in the summer of 
1886, when he had covered the hat with the following 
. articles: two steel watch chains, nine buttons, a child’s 
toy tin spoon and plate, part of a suspender buckle, 
two brass covers to cachou boxes, one ladies’ rubber 
hair pin, one necktie clasp, two brass labels from a 
fruit jar; the point of the hat was surrounded with a 
large steel ring, and the edge was turned up at the 
back and tacked to the hat with a fancy Japanese 
button. The green ball on the bureau, over which the 
steel ring is placed, was formerly in the crown of 
the hat. 

At this time he was wearing a pair of sandals (origi- 
nally suggested for surgical reasons), and he never 
left his room without placing these sandals in his room 
and standing his clothes brush on them at a certain 
angle. Š 

The light felt hat shown in the cut he has at present 
discarded, wearing only the-green one ; the decorations 
on this light hat approach somewhat moe formerly 
on the green one. 

On the window caking he has fastened some feathers, 

a tooth-brush handle, one of his modeling sticks and ` 
a rubber hair pin, all secured together by a pair of 
confectioner’s tongs. Any disturbance of the articles 
in his room, or any comment on them, greatly dis- 
tresses him and he gives an abrupt answer and turns 
the subject, and with the exception of the medical 








PARANOIA. 45 


staff and the attendant who cares for the room, no one 
enters it. | 

The fall and winter of 1887-88 were marked by no 
artistic efforts on his part, but during the spring he 
took up his painting and carving and now (April 1888) 
he does some work each day. He has just finished a 
series of 12 water color sketches, and seven of these 
are here given to show in some degree his high artistic 
ability. Of the six represented in one group, the one 
in the upper left hand corner is THE WOLF SLAYER, 
then comes Puck, then SHECHINAH or THE LIGHT OF 
LovE, Shechinah meaning to the Jews that miraculous 
light or visible glory which was a symbol of a divine 
presence. In the circle in which the Sis elaborately 
drawn is also the word Abba, Father. Of the three 
lower ones the one at the left is Sr. MICHAEL, the next 
ONE OF THE Fares, and the last the angel SANDALPHON, 
with the Holy Grail at the side, and the letters Alpha 
` and Omega at the top (the design must be inverted to 
make out the Omega.) 

The coloring on all of these is delicate and harmoni- 
ous, but none of them equal in grace the picture of 
‘Luna ; the background of this is a delicate blue, and 
the effect of the light and graceful floating figure is 
very striking. This was the last of the series of twelve 
to be finished and the one that he takes most pride in. 

While working on these sketches he made at the 
same time the design for a book-plate, representing 
Cupid learning the alphabet, and the entire design, 
he says, is full of symbolism—a favorite word. Cupid 
has his finger on Alpha, signifying the beginning of 
his education ; above the book is Cupid’s target with 
a heart for the centre, that he has pierced with an 
arrow, while the full quiver stands to the right. The 
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curious fish under the Veritas-represents the mevs 
of the early Christians, while three crosses symbolic 
of the Christian religion are in the upper left hand 
corner, brought out by heavy shading of the cross 
lines. On the book of knowledge is perched the dove, 
emblematic of purity, while the olive branch at the 
left of the book and the palm under the Fool’s Bauble 
' give still other religious symbols. The lamp of knowl- 
edge is burning brightly in front of Cupid, while at 
his feet are the square, compass, triangle and penpan, 
symbolizing the EE profession. ; 


In appearance he is of medium height, well formed 
and muscular ; light hair, which he keeps cut close to 
his head ; and light moustache ; his head is short and 
round, with but little occipital protuberance. The 
most striking peculiarity is the decided asymmetry of 
the face that is noticeable at first glance. The right 
eye and eye-brow are higher than the left, and algo 
the right side of the mouth, and when he laughs this: 
is especially noticeable. The nose, which is well formed 
and large, deviates slightly to the left. The left ear 
is smaller than the right and lies close to the head, 
while the right turns outwards. The whole right side 
of the head appears larger than the left, and this is 
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shown by the accompanying map of his skull taken 
by a hatter. There is a wide range of normal varia- 
tions in skulls, but in the present instance it seems not 
unfair to connect this with the. other evidences of 
asymmetry. In walking his head is invariably tipped 
toward the left shoulder, and in addition his hat is 
tipped still further to the left, so that the one-sided 
appearance is very noticeable. Besides these peculi- 
arities he carries his left hand in his trousers pocket in 
summer and in his overcoat pocket in winter, while 
he swings his right arm vigorously to and fro. It 
should be said, however, that when he had mania a 
potu in Paris he cut his left hand badly, and in conse- 
quence the fingers of that hand are somewhat con- 
tracted and the circulation is poorer than in the other, 
whick may account in part, if not wholly, for his habit 
with respect to carrying it. 

His mental condition at present is one of mild exalta- 
tion. He whistles and sings some, but not enough to 
cause annoyance. Fora time he discontinued work on 
the drawings of the Arcana Vitae and began carving 
some designs on the outside of a wooden chopping- 
bowl. On two sides appears the sign I H 8 woven 
together into a monogram and surrounded by rays 
representing the sun; and in another place A M for 
Alma Mater and Alpha and Omega, the M being 
reversed into W. Other symbolical designs are drawn 
on the sides of the bowl, and he spent several hours 
each day carving. His present work is the carving 
of another wooden bowl, with a lion’s head in the 
centre and the legend Pro rege in tyrannos surround- 
ing this, with elaborate tracery designs on the sides. 
He is perfectly willing to stay in the institution because 
this is part of his discipline and he must take the good 
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and bad alike.. Insanity is only a relative term, he 
says, and every one has to pass through a condition in 
which they are what is commonly called insane, but 
it is all for their own good and they must not question 
the designs of Providence. When the time comes for 
him to go out he will go, he says, and until then is 
perfectly willing to remain. To the ordinary observer 
he appears to be a bright, intellignt man ; somewhat 
given to oddities of dress to be sure, but without the 
striking peculiarities of speech and manner that the 
laity expect in a case of mental disease. There is but 
little mental enfeeblement, and none that would be 
noticed in an ordinary conversation, but he is unable 
to apply himself continuously, and months at a time 
may go by without his lifting a pencil or brush. He 
is bright and interesting in conversation, and a capital 
mimic. He recognizes the delusions of other patients 
and often telis of them with much enjoyment. 

A. few words only need be said as to the place the 
case should occupy in any scheme of classification of 
mental diseases. The slow and progressive course, the 
original mental twist in the direction of the odd and 
fantastic in art, the cranial anomalies, the evolution 
of systematized delusions, and the periods of delirious 
grandeur followed by morbid depression, make it a 
typical case of Primäre Verriickthert of the German 
authors, or of Paranota of the Italian and French 
school; or of the Monomania, Primary Monomania, . 
or Primary Insanity of the American and English ` 
writers. Of all these terms that of Paranoia is much 
to be preferred, and it is hoped that this word may 
find a definite place in the classification of mental 
diseases. | 


SOME EFFECTS OF STIMULATING GANGLION 
CELLS. 


PRELIMINARY COMMUNICATION, 





O. F. HODGE. 





The aim of this series of experiments has been to 
ascertain.to what extent changes due to the functional 
_ activity of the nerve cell can be seen by aid of the 
microscope. The work is based on the fundamental 
idea in all cell activity, viz. that in the resting state 
the cell elaborates highly complex compounds, and 
that these break down to yield the energy by which 
the .cell does its work. These processes have been 
studied and successfully demonstrated by others in 
certain gland: cells. We applied similar methods to 
their study in nerve cells ; thinking it would be strange 
if they should prove undemonstrable in cells so large, 
so definitely characterized, and which stand in so vital 
a relation to the energy of the animal body. 

For this purpose we have used the posterior. root 
ganglia. Fifteen experiments were made on frogs. 
One, the last experiment, was made on a cat. 

The preliminary question as to the minute structure 
of the ganglion demanded attention at the outset. Mr. 
Nelson, working under the direction of Dr. Birge at 
the University of Wisconsin, counted the fibres in the 
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posterior root and the cells of the corresponding gan- 
glion of the frog, expecting to find, as Birge had found 
for the anterior root and motor cells, one cell for each 
fibre. He counted about ten ganglia and, allowing 2 to 4 
per cent for error in counting, found two nerve cells to 
the fibre. This would indicate a more complex struc- 
ture of the ganglion than Ranvier supposed. To study 
this point we teased the ganglia, using a fine jet of 
water instead of- needles, and obtained preparations 
which we think demonstrate the following points: `, 

1. Typical bipolar cells do occur, two having been 
found. 

2. The axis cylinder of the process is often seen to 
divide and enter the cell as a spiral and a straight fibre. 

3. At the angles of the “T” the axis cylinder of the. 
cell process may be seen to divide and pass both ways 
in the nerve fibre, of which it seldom forms the whole 
of the axis cylinder. ) 

4. Two cells, in a number of cases, have been found 
to unite their processes, not necessarily as a cell junc- 
tion, but to aid in making up the axis cylinder of the 
game nerve fibre. I 

If two cells are connected with a fibre in this way, 
we see no reason why more may not be. So that we 
may conclude, whatever the number of cells in the 
ganglion, that our stimulus applied to the nerve trunk 
will reach them all. They probably function as bipo- 
lar cells. 

STIMULATION EXPERIMENTS. 


Results of these may be briefly summarized. 

Four experiments, on frogs, in which curare was 
used, gave no decisive results. 

Five experiments, in which the circulation was dis- 
turbed, z. e. where the frogs were bled or the capsules 
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of the ganglia torn off with a view to prevent rejuvena- 
tion of the cells, gave unsatisfactory results. See 
Table I. | 

Before referring to the tables it should be stated that 
several observers arrived independently at the conclu- 
sion that the nuclei of the stimulated cells looked 
smaller than those of the unstimulated. This led to 
the series of measurements given in the subjoined 
tables. The nuclei were measured, long and short 
diameters, in sets of one hundred each; fifty stimu- 
lated and fifty unstimulated being taken from as nearly 
corresponding sections of the two ganglia as possible. 
The measurements were made to the nearest z under 
amagnifying power of Leitz Oc. 3, Obj. 7. (= 600 diame- 
ters). The diameters were put down in series, then 
averaged, and this average is given in the tables. 


TABLE I. 


' Frog No. 8. Bled. Stimulated 7 hours ; five minutes 
of stimulation alternating with five minutes of rest. 

One set of 100 nuclei. Ganglia hardened in corrosive 
sublimate. f 


AVERAGE DIAMETERS IN g. A 


Long. Short. Mean. 
Resting......... 14.41 10.09 12.25 
Stimulated .....18.80 10.21 12.00 


Staining, structure of protoplasm, etc., not distin- 
guishable. | 

One experiment, in which the ganglia were sus- 
pended in normal salt solution while being stimulated, 
gave very fair results. 
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TABLE LIL (Condensed). 


Frog No. 14. Ganglia stimulated, while suspended 
in normal salt solution, 3% hours, five stimuli per 
second, one minute of stimulation alternating with one 
minute of rest. 

Two sets of 100 nuclei each. 


u D Average . 
£8 k Og Remarks 
A > Resting ...... 15.06 Ist set. Measured by myself pre- 
to g Stimulated ...13.62 vious to Mr. W.’s measurement 
a Ë — of 2d set. 
vs Diff. 1.44 
Ó 
Hos Resting...... 14.34 2d set. Measured by Mr. W. with- 
ag Stimulated ...12.12 out knowledge of my resulis, and 
cf AE — having but one of the ganglia i in . 
as Diff. 2.22 field at the same time, and not - 
knowing which had been stimulated 
Bet 1 and 2. and weh not, 
i Regting...... 14.70 
Stimulated .. .12.87 
"Diff. 1.88 


Treating the nuclei as spheres, and-computing the 
volumes from the mean diameters, we have per cent 
of shrinkage in bulk of nucleus (resting, 100 per cent ; 
stimulated, 67 per cent) 33 per cent. 

Differences in staining and appearance of proto- 
plasm not clearly in-agreement with those found in 
frog No. 7 and cat. Treated by Gaule’s quadruple 
staining method,. the stimulated cells stained some- 
what redder with eosin than the unstimulated. (See 
remark on staining under Tables OI and V.) 

The best results were obtained from experiments in 
which the circulation was kept most normal (see 
Tables Ui and V). Table IV gives only a fair showing 
for frog No. 15, the experiment being not altogether 
` successful, 
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TABLE III. 


Frog No. 7. Made reflex. Stimulated 24 hours, in- 
tervals of rest and stimulation being two minutes. 

Three sets of 100 nuclei each. In set 1 the cells were 
also measured. 


Noos. l CELIS. 


Average of 50 Diameters. , Diameters, 
Long. Short. Mean. Mean. 


Resting... ...16.00 12.50 14.29 Ist set. 39.69 
Stimulated ..13.62 11.47 12.54 - 35.00 


Reating......15.97 12.08 14.08 2d set. 
Stimulated ..14.81 10.44 12.62 


Hardened in corrosive 
sublimate. 


Resting......15.78 11.47 18.62 3d set. 
Stimulated ..14,25 . 10.58 12.39 


2d pair 98th pair 8th pair. 
ganglia. ganglia. ganglia. 


Resting......15.94 12.02 13.98 Sets 1, 2 and 3. 
Stimulated ..14.22 10.81 12.51 


Per cent shrinkage in volume of nucleus, computed 
as above, 33 per cent (resting, 100 per cent ; chu area, 
67 per cent). 

It was in this series that the nuclei first appeared 
shrunken in the stimulated cells. 

Staining somewhat lighter in stimulated cells, due 
to— 

1. Protoplasm of stimulated cells less densely and 
coarsely granular and much vacuolated. | 

2. Nuclei more distinct in stimulated than in unstimu- 
lated cells. 


TABLE IV. 


Frog No. 15. Cerebrum removed and wound allowed 
to heal before the experiment. Stimulated 54 hours at 
a temperature of -+- 35° C., intervals of stimulation and 
rest being one minute. I 
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Three sets of 100 nuclei each. 
Diameters. 


. Mean. Remarks. 
-a ( Resting......16.94 lgt get. See 1 was measured by mvself 
8 Stimulated ..16.00 previous to measurement of 
— second get. 
< Diff. .04 | . 
{m 
A 
ay | Resting......16.81 2d set. Set 2 was measured by Mr. L. 
ag Stimulated ..15.47 without any knowledge as to my 
oF — í own previous measurement 
E Diff. 1.34 and with no knowledge as to 
a which of the ganglia been 
=a ( Resting......20.74 3d set. _ simulated. 
E Stimulated ..19.53 It will be noted that both Mr. 
g — L.g and Mr. W.’s measure- 
ee Diff. 1.21 ments (Table II) make the 
difference between stimulated 
Resting......18.16 Sets and unstimulated nuclei some- 
Stimulated .,17.00 1,2and3, What greater than my own. 
Diff. 1.16 


Volume shrinkage 19 &. 
Resting. ...100 % 


Stimulated 81 % 
Staining and structure of protoplasm not well defined; 
probably due to the fact that the frog died toward 
close of experiment. At its close the muscles were 
beginning to pass into rigor mortis. Stimuli used 
excessively strong. l > 


TABLE V, 


Oat No..1. Optic thalami punctured. Stimulated, 
one minute of stimulation alternating with one minute 
of rest, for 7 hours. | 

Two sets of 100 cells and nuclei each. 


Ist get. Nuc. | CELLS. 

5 Diameters in mm. Diamsters. 
JES l Long. Short. Mean. Shrinkage. Mean. 
EY a J Resting....18.16 14.75 16.45 100% 59.06 
S Sq Stimulated..15.84 12.44 14.14 62% 57.19 
“Rg Diff. 2.31 88%. 7 
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2d set. Nucuer. CELLS. 
Diameters in mm. Diameters. 
oe Long. Short. Mean. Shrinkage. Mean. 
Ab | Resting....17.84 15.58 16.44 100% 57.50 
EE Stimulated..16.28 14.37 15.32 80% 56.25 
g —— ¿< 
ave Diff. 1.12 20% 
>g 
Sets 1 and 2 . i 
Py a aa ahinan Te ee 16.44 100%. 
Stimulated.............. 14.73 71% 


‘Dil 1.61 29% 

The difference between sets 1 and 2 may be due in 
part to the different hardening agents used. It is 
probably due in part also to the position of the nerves 
between the electrodes; the nerve from the 1st dorsal 
coming first in the circuit, that of the 7th cervical 
third. ` | 

Staining, in general, lighter in the stimulated gan- 
glion. 

The experiment on the cat was the most satisfactory 
of all, both as to operation and results. As anaes- 
thetics are a disturbing factor, the optic thalami were 
punctured during slight anaesthesia from ether, The 
pulse and respiration remained normal during the 
whole experiment.. The right brachial plexus was laid 
bare in the axilla and stimulated, one minute of stimu- 
lation alternating with an equal time of rest, for seven 
hours. The cells of the stimulated ganglion show ex- 
treme vacuolation, whereas scarcely any is observable 
in thé unstimulated. The nuclei, besides being smaller, 


are more irregular in outline in the stimulated than in 


the resting cells. It was noted independently by three 
observers that the nuclei of the capsule were shrunken 
in the stimulated cells. 

The principal results thus far may be summarized as 
follows : 
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1. The nucleus and cell body both decrease in size as 
a result of stimulation. f 
2. The protoplasm of the cell becomes vacuolated as ` 
a result of stimulation. 
_ 8. Differences appear in staining. 


These experiments have been made under the guid- 
ance of Dr. H. H. Donaldson, Associate in Feveholey | 
in the Johns Hopkins University. 


BALTIMORE, April 26, 1888. 


PSYCHOLOGICAL LITERATURE. 


I.—HI8TOLOGY OF THE NERVOUS SYSTEM, 


The Structure and Combination of the Histological Hlemenis of the Cen- 
tral Nervous System. Friptiory Nansen. Bergens Museums 
Aarsberetning for 1886. 


This paper of nearly two hundred pages is in English and contains 
the adthor’s views of the minute structure of nerve cells and fibres, 
chiefly in invertebrates. There are eleven plates. From the stud 
of species of mollusks, Chaetopodes, Oligochaetes, Crustaceans, Ascid- 
ians, and the two low vertebrates, Amphioxus and Myxine, he states 
the following: .All nerve fibres, or nerve tubes, as Nansen prefers to 
call them, contain one or more primitive tubules. Under certain 
circumstances these nerve fibres have been described as containing 
fibrillae floating in a liquid contained by the sheath of the fibre. The 
author rejects this view and presents his evidence for one which 
differs from it. According to the view given, the nerve fibre is a 
tube. The subdivisions within the fibre are the “‘primitive tubules,” 
and these contain the ‘‘hyaloplasm’’ which is the true nervous sub- 
stance. The primitive tubules are the meshes in a supporting sub- 
stance designated as ‘‘ spongioplasm,”’ a substance described as similar 
to the neuroglia which forms the sheath of the nerve tube or fibre. 
We have then within the nerve tubethe primitive tubules, the wall 
of each tubule being formed by this spongioplasm. 

In the study of the cell, Nansen finds that one principal constitu- 
ent of the protoplasm of-the cell is the primitive tubules, which have 
there the same structure that they have in the nerve tubes. The 
course of these primitive tabules within the cell is but partially made 
out, but they can be seen at times to run in circles about the nucleus, 
and thus give to the cell the concentrically striated appearance which 
has often been described. Beside this there is a spongioplasmic 
reticulation in the cell body, so that the hyaloplasm filling these reticu- 
pune a that in the primitive tubules go to make up the protoplasm 
of the cell. 

Regarding the nature of the cell processes, Nansen follows Golgi 
in every particular. Allthe processes save one are protoplasmic, and 
these have probably a nutritive function. The E NESA 
tion, the axis cylinder process, is always branched and belongs to 
one of two types: that where the identity of the axis cylinder is 
almost at once lost by profuse branching, or that in which 1t gives off 
. branches but at the same time maintains its identity and passes to 

l papaa: . 
e author next proceeds to the examination of the dotted sub- 
stance of Leydig. He concludes that it is formed of tubes and fibrillae 
which do not anastomose with each. other, but form a close web or 
plaiting. The term fibrillae is used in this case to designate very fine 
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rimitive tubules and also fine prone of neuroglia substance. 
he meshes of the dotted su ce, ag described by other authors,- 
are only the transsected sheaths of the tubules, and the inter-fibrillar 
substance is hyaloplasm, the true nervous substance filling the tubes. 

Lastly the author gives a scheme for the course of an impulse in a 
refiex action. The impulse starting from the s; passes by 
the cell on the posterior root ganglion, and enters one of the branches 
into which the sensory fibre divides inthe cord. These branches of 
the entering fibre are assumed to be in connection with at least the 
branches from the two sorts of celis which, according to Golgi’s 
classification, are there present. Nansen gives reasons for thinking 
that the impulse does not enter the sensory cell of Golgi.. The enter- 
ing branches being, however, connected with the branches of the 
motor cells, it is assumed that the impulse travels from the sensory 
network through the lateral branches of the axis cylinder’prolonga- 
tion of the motor cells. At this point two courses are again open to 
it, It may either pass up into the motor cell or out along the pro- 
longation. Nansen thinks that the latter courge may be the one 
taken. As is plain, this view relieves the cells from any direct con- 
nection’ with such an impulse. The role suggested for the cells thus 
thrown out of employment is that of nutritive centres. 

The investigation represents much careful study, as far as the his- 
tology is concerned, though the presentation could have been con- 
densed with advantage. Against the speculations at the end of the 

per there is certainly some positive evidence from the peculiar 
umritability of nerve cells as compared with that of other elements 
of the nerve centres. On the other hand, the hypothesis needs for 
its ane either the assumption that the tubules or fibrillae form T 
branches in the neighborhood of the cell, or else that the conduction 
in the fibrillae or tubules is not isolated ; and so far as known, there 
are no histological facts which favor either of these assumptions. 


Das zsantale Norvensystem der Acephalen. B. Rawrrz. Jenaische 
Zeitschr. fir Naturwissenschaft, B. 20 (N. F. B. XIID, H. 2 und 
3, 1887, pp. 385-460. 21 Tafeln. ; 


The author studies the nervous system in the Acephala with the 
main view of getting a better means for classification within the 
group. The result of his investigation is to place the Ostreacea at 

e head of the group because of the highly differentiated visceral 
ganglion which it possesses. On the way the paper touches many 
points in comparative neurology. Regarding the form of the ganglion 
cells, R. is a vigorous supporter of the unipolar cells. The connec- 
tion of this coll with others may be considered to take place through 
the network into which the single nervous prolongation is considered 
to break up. Other cells are described which have only n. 
Panera Cells are figured as uniting with one another by these 

T t 


The principal prolongation, where it exists, is considered as the 
homologue of the axis cylinder or Deiters prolongation, and is de- 
seribed as passing toward the centre of the ganglion. In a few cases 
the prolongation passes on to a nerve, but in the majority it breaks up 
into a network in the centre of the ganglion, and from this networ 
the fibres arise. The fibres are simply groups of axis cylinders sepa- 
rated by a homogeneous medium and enclosed in a connective tissue 
sheath. A ganglion consists of several layers of cells surrounding a 
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central medullary substance. Both cells and central substance con- 
- tain something resembling myeline. This myeline separates the 
fine varicose fibres which make up the truly nervous part of the 
central substance. This latter is considered as the homologue of the 
white matter inthe vertebrates. No structure is found which corres- 
ponds with the neuroglia of the vertebrates. 

There is a detailed account of the course of the fibres in the ganglia 
in different forms, and also several generalizations as to the function 
of cells from their form and arrangement. The reviewer finds the 
evidence inconclusive on many of the points stated above. 


Zur Anatomie des Nervensystems der Gymnophtonen. J. WALDSCHMIDT. 
Jena. Zeitschr. fir Naturwissenschaft, Bd. XX, 8. 461. - 


Under Wiedersheim’s direction the author has made a study of 
the brain and cranial nerves in this interesting order of the am- 
phibia, the representatives of which have rudimentary sense organs 
and no limbs. The olfactory division of the fore-brain is well de- 
veloped, the cerebral hemispheres not remarkable, the inter-brain 
very poorly pba ae the mid-brain undivided, the hind-brain 
wanting, and the after-brain moderate. The pineal gland is very 
rudimentary. Ofthe cranial nerves down to the tenth, the second 
is drape corresponding with the very poorly developed eyes ;. 
the fourth and sixth cannot be found, and the eighth, if re resented 
at all, is only present as the merest rudiment, corresponding with 
the absence of any auditory mechanism. The chief interest centres 
in the first pair. There are two roots from each olfactory lobe, a ven- 
tral and dorsal. The former is best developed. In the opinion of W. 
the ventral represents the pair usually found in the vertebrates, 
while thedo roots have been secondarily acquired by this order, 
which is practically reduced to this single special sense of smell. 
The condition of the oe eye as indicated by the very rudimen- 
tary state of the pineal gland and the absence of any parietal foramen, 
is alsoa point of interest. 


Do the Nerei EHrigentes leave the Spinal Cord in Anterior or Posterior 
Roots? Gasxety. Proceed. of the a Society, 1887, 
No.1, p. 4. The Journal of Physiol. VIL, 1. 


Opinion on this point has been divided. The author stimulated 
the peripheral portions of the sacral nerve roots in six rabbits. The 
anterior roots of the second and third sacral nerves caused an erec- 
tion when stimulated. The stimulation of the posterior roots pro- 
duced no effect. The inference drawn is that vaso-dilator fibres are 
to be looked for in the anterior nerve roots. 


Zur Anatomie des Froschgehirns. M. Korrren. Neurolog. Centralbl. 
No. 1, 1888. 


In Schwalbe’s laboratory and under his direction the author has 
studied the normal anatomy of the frog’s brain by Weigert’s haemat- 
oxylin method and carmine staining. Inthe preliminary account 
here presented the principal results are summarized. The vagus, 
trigeminus, and acusticus all have large ascending roots, which:in 
the case of the vagus and trigeminus are double. e main ascend- 
ing root for the vagus is in the lateral column, almost the entire 
column being used in this way, while for the trigeminus it lies in 
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the dorsal column ; the minor ascending root for these two nerves 
is found in the dorsal cornua. The acusticus bas a three-fold 
origin, (1) Poner nuclear mass at that level; (2) from large cells 
which are the representative of the nucleus of Deiters ; (8) from a 
round nucleus in the dorsal part of the gray matter. The large cells 
stand in connection with the roots of the acusticus on the one hand, 
the root fibres being large, and on the other appear to connect with 
the largest fibres in the cord, these latter running in the ventral 
columns and entering the ventral nerve roots. This is supposed to 
represent part of the mechanism for the equilibrium centre. Fibres 
lying in much the same position as Mauthner’s fibres in the fish are - 
found and homologized with the pose engine nel bundle. There 
are no uninterrupted tracts to the fore-brain, and there is nothing 
corresponding to a pyramidal tract. There is a well developed ven- 
tral commissure, an inferior olive, and the system of fibres in the 
fore-brain is complicated, but the individual fibres are not brought 
out by haematoxylin. K. confirms the existence of a corpus cal- 
losum. The olfactory nerves start from masses of fibres in the 
glomeruli, there being no cells in these glomeruli, and the olfactory 
nerves are partially crossed. | 


Ueber dis hinteren Nervenwurzein, thre Endigung in der grauen Sub- 
stang des Rickenmarkes und thre centrale Fortsstsung sm Latgteren. 
Brecnrerzew. His. ond Braune’s Archiv, 1887, No. 2 u. 8, 8. 126. 


The author investigated the foetal cord in man. He distinguishes 
two groups of fibres entering by the posterior nerve roots: one, 
early medullated (about the month) with fibres of large caliber 
and lying mesial, the other becoming medullated later, with fibres 
of small size and lying lateral. The former appear on entering the 
cord to run mainly to the ventral portion of the column of Burdach 
the latter goes chiefly to the most posterior part of the lateral 
. column, the marginal zone (Randzone):of Lissauer. Both groups 

send small portions directly into the gelatinous substance. ra 
longer or shorter course all the fibres of the posterior roots enter 
the gray matter. There are no root fibres which pass directly to 
the oblongata. The following is the central course of the two com- 
poner of the posterior nerve roots. The fibres of the mesial 

undle pass in several directions after entering the gray matter; one 
part goes to the column of Clarke, another to the anterior cornu 
of the same side, to there unite with the cells ; and a, third to the 
anterior cornu of the other side, passing through the anterior com- 
missure. The fibres of the lateral bundle pass cephalad for a dis- 
tance in the marginal zone, then end into the smali cells in the pos- 
terior cornu. From the column of Clarke there pass out fibres to the 
direct lateral cerebellar tract, others to the ventral portion of the 
column of Burdach:and in part to the column of Gol, and finally 
bundles to the anterior cornu of the same side, and through the an- 
terior commissure to the anterior cornu of the oppone side. From 
the small cells in the posterior cornu pass fibres to the EA DEAA 
(Grenzschicht) and to the column of Goll. In the foetal cord the posg- 
terior commissure does not contain any medullated fibres. From 
these anatomical observations the author draws several physiological 
inferences which are here passed over. 
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Verlauf der hinteren Wurzelfasern im Riickenmarke; Aufbau und 
Degeneration der im hinteren Theile des Riickenmarkes geélegonen, 
werssen Substanz (bet Tabes). A. Taxdcs. (Original in Hungarian.) 
Abstracted in Centralbl. f. Physiol. No. 9, 1887. 


The main anatomical results of this investigation are stated as 
follows: 1. One portion of the posterior root fibres enters the gray 
posterior cornu, and the other portion the white matter about the pos- 
terior cornu. 2. Fibres which enter the posterior cornu pass through 
the substantia gelatinosa and may be followed to the cells in the 
column of Clarke. 8. The portion running to the white matter 
enters the column of Burdach and the posterior part of the principal 
tract in the lateral column, then bends cephalad and disappears in the 
posterior cornua of the next three roots. 4. A portion of the fibres 
which come from the cells of the column of Clarke pass senha Sper | 
into the column of Burdach and later go to form the column of Goll. 
5. The second part of the fibres coming from the cells of the column 
of Clarke passes outside of the gray matter through the dorsal portion 
of the principal tract of the lateral column, then turning dorsad and 
cephalad forms the direct lateral cerebellar tract. 6. The direct 
lateral cerebellar tract and the columns of Goll sre thus formed 
‘from equivalent groups of fibres, f. e. fibres which have passed 
through cells in the posterior cornua. These fibres pass cephalad in 
the cord without interruption, and their number of course increases. 
7. The columns of Burdach and the dorsal portion of the principal 
tract of the lateral column are also mainly composed of posterior root 
fibres which, however, after a short course, as stated above, enter 
the gray matter of the posterior cornua. The author further describes 
association fibres between different levels of the posterior cornus. 


Dis histologischen Veränderung in den peripherischen Nerven, den 
nalgangien und dem Rickenmarke in Folge von Amputation. 
. A. Homen. Neurolog. Centralbl.’No. 3, 1888. 


The author worked on some thirty dogs, from a week old to those 
adult, and amputated the limbs, usually the hind leg, at the hip or 
knee. The animals were examined from one day to three and 
a half yeara after the operation. The methods used for the histo- 
logical investigation were those generally employed. In all cases 
the main change was found in the posterior cornua and the posterior 
columns of the cord. In those cases involving the lumbar region 
there was also a slight decrease in the number of cells in the columns 
of Clarke. The principal change was effected within the first six 
months, and the Sahn Re difference occurred in the youngest 
and most easily influenced animals at the end of about a week. The 

operated side then seemed a trifle smaller than the normal. The 
I ge took place exclusively in the sensory nerves, but only a 

ortion were involved, and consisted, in at least, in the shrink- 
ing of both medullary sheath and axis cylinder. The spinal ganglia 
on the operated side were slightly. atrophic: In the anterior cornus 
it was the postero-lateral group of cells which was most affected, and 
the author looks on them as sensory. Why only a part of the sensory 
nerves should be affected is not clear. One value of such an inves- 
tigation is the light which it throws on the degenerative change, the 
f nee which occurs in this case being something quite different 
from Wallerian degeneration. ] 
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The Qells of Clarke's Column. F. W. Mort. The Brit. Med. Jour., 
, 1887, Dec. 3, p. 1218. 


A demonstration of these cells was made: by the author from the 
cords of the dog, monkey, and man. Thoe cells were bipolar or vesic- 
ular, and the long axis coincided with that of the cord. Axis cylinder 
and processes large. Caudad the cells were connected with the pos- 
tero-lateral column, while cephalad and laterad they could be seen 
to be connected with the direct cerebellar tract. The results of degen- 
eration in this region were also demonstrated. ` 


Vergleichend-ontwickslungsgeschichtliche Studien im Bereich der Gehirn- 
anatomis. 1. Ueber die Verbindung der sensibeln Nerven mit dem 
Zwischenhirn. L. Enrnezrr. Anatomischer Anzeiger, IT, 6. 


The author studied blindwormsabouttwenty daysold by Flechsig’s 
method, and found that the nuclei of the sensory cranial nerves 
Node ioe So glossopharyngeus, vagus, acusticus) have, just like the 
nuclei of the posterior columns, a connection with crossed centres that 
lie cephalad of them, by means of fibres. The fibres from the nuclei, 
after crossing the middle line, unite laterad of the posterior longitu- 
dinal bundle and pass to the inter-brain in thelemniscus. The rela-, 
tions of this sensory tract are similar in man. 


Le système nerveux grand eet de P Ammococtes (Petromyzon 
lanert). Cu, JULIN. tomischer Anzeiger, LI, 7, 1887. 


The dorsal'and ventral roots arise from the cord in Petromyzon in 
such a way that they are not mixed, but each nerve has a separate 
distribution. The dorsal roota have each a spinal ganglion, and both 
dorsal and ventral roots give rise to a dorsal and ventral branch. In 
the alimentary tract, and in theauricle of the heart, groups of nerve 
cells were known to exist. This represents the main bits of informa- 
tion possessed previous to this investigation by Julin. He hasfound 
something corresponding to a sympathetic system, which is described . 
as follows: Between the cardinal veins and the sorta lie groups of 
ganglion cells which exactly correspond in position and number to 

e individual spinal nerves and are connected, one ganglion to the 
ventral branch of each nerve. Fibres connecting these lia with 
one another have not been found. The segmental ganglia have, 
however, fibres which connect them with a deeper series of non- 

ental ones that are connected with the heart, alimentary tract, 
kidneys, and the reproductive organs.. . 

The sympathetic in Petromyzon has therefore two peculiarities. 
The ganglia forming it are not united by a sympathetic nerve, and 
since there is a ganglion for each nerve root, and the dorsal and ven- 
tral nerve roots are separated, the motor and sensory elements in the 
sympathetic may be considered as also separate. 


Sur les nerfa craniens Tun embryon humain de trente-deux jours. 
PursaLix. Compt. rend. CLV, 4, p. 241. 


In a human embryo of thirty-two days the author thinks he can 
make out the spinal type in certain cranial nerves. The trigeminus 
has besides the motor portion, which is applied to the ganglion 
Gasseri, another motor portion which passes Trough the ganglion. 
The trochlearis appears mixed, receiving sensory fibres from the 
corpora quadrigemina. 
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Sur Vontogénése du cervelet. E. Lanovusss. Bull. de Pacadémie royale 
de Méd. de Belgique, IV Série, I, 4, p. 878; Rapport officiel 
delivré par M. Rommelaere. i 


The author has found that the histological differentiation of the 
spinal cord precedes that of the cerebellum. Ganglion cells, neu- 
roglia and nerve fibres form a united whole. The axis cylinder 
develops later and in a different manner from the rest of the nerve, 
namely, from the paraplasm. These results were obtained from the 
study of sections in the adult and developing chick. 


Beitrag zur Anatomie des Taubstummengehirns. J. WaLDSCHMIDT. 
Allg. Zeitschr. f. Psychiatrie, XLIII, 4, 5, 8. 373. 


In a deaf mute forty-six years of age, who could not write, the 
weight of the brain was 1440 . Operculum gyr. front. inf. 
and gyr. temp. III. were somewhat less developed on the left side, 
A os island was much less developed and less convoluted than 

e right. 

The brain of a deaf mute girl, nineteen ene of age, also showed 
the principal difference in the island. In both -cases the limen 
i ae was not prominent. The author lays most weight on the con- 
voluting of the island. In four brains of those not deaf- mute 
(among them two of university instructors), the left island was found 
decidedly more developed than the right. From which it follows 
that the deaf-mutism is not necessarily connected with the atrophy 
of the operculum and the associated parts. 


Dis anthropologtsehe Bedeutung der frontalen Gehirnentwickelung, nebst 
Untersuchungen über den Windungstypus des Hinterhauptlappens 
und pathologischen Wagungsresultaten der mensohitchen Hirnlappen: 
Tu. Meynert. Jahrb. f. Psychiatrie, VII. 


The view of Munk that the frontal lobes are the motor centres for 
the trunk, and that of Hitzig that they are the seat of logical thought, 
are both rejected by the er here The weight of the frontal lobe in 
the percent. of the entire brain mantle is: For man, 42 per cent; 
ape, 35 per cent; dog, 32 per cent; bear, 30 per cent; a result which 
gives hardly a satisfactory basis for the view of Hitzig. The in- 
creased development of the frontal lobes is mainly due to the 
increased height of the lenticular nucleus and the island. On the 
other hand it should be borne in mind that the temporal lobe is 
proportionately as much developed in man as the frontal. In the 
carnivora it is the parietal, in the apes the occipital, and in man 
the frontal lobes which are most developed. The peculiar form of 
the human brain is due to the upright position inman. The paper 
contains much other matter bearing on the relative development and 
separation of the lobes. 


Ueber die Localization der Gehirnkrankhetten. Fi. NOTHNAGEL. Verdl. 
d. VI. Congresses fiir innere Medicin zu Wiesbaden, 1887. 


N. argues for a moderately detailed localization. In the case of 
the eye, lesion of the cuneus and the first occipital convolution O, 
causes a hemiopia of the retinal halves on the same side. Injury 
to the adjacent parts of the cortex causes psychical blindness (Seelen- 
blindheit), or, when excited, hallucinations and the like, 
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He finds no good evidence for the detailed localization of the ret- 
. inal elements. Itis always a "ias s of hemiopia, with one poorly 

observed case, where an eighth of the visual field was involved, as 
an exception. 

The author’s views on the localization of vision in the cortex 
are as follows: 1. The cuneus and the O, form the fleld for visual 
perception. Their lesion on one side causes hemiopia ; on both, com- 
plete blindness. 2. The remaining-occipital cortex is the seat of the 
visual pictures (Erinnerungsbilder). The limits here are very uncer- 
tain. 3. If on one side the cuneus, O, and the other part of the 
occipital region are thrown out of function while, on the other side, 
the occipital cortex, with the exception of the cuneus and O,, are 
thrown out, then there occurs, corresponding to the former lesion, 
hemiopia and, to the latter, psychical blindness. 

The author points out that in the case of the complete cortical 
paralysis of an arm, for example, patients can often, with the eyes 
ed. imitate with the sonnd arm the position in which the para- 
lyzed one is placed. Starting from this fact, the author reaches, as 

e conclusion of an ar ent, the view that the centre for what is 
designated as the muscle sense is in the parietal lobe, while the 
sensations from the skin are centered in the motor region, about the 
central convolutions. | 

The name “psychomotor” for the centres about the central con- 
volutions, for example, is not satisfactory, because a patient with 
cortical paralysis is capable of the mental process of willing the move- 
ment of a part but cannot carry out the operation, hence the psychical 
progress cannot go on in the part which is destroyed and causes the 
paralysis. The motor centres of the authors are neither the places 
where the impulse originates, nor even the place where these im- 
pulses-are co-ordinated, but merely spots at which they pass over to 
the coronal fibres. The parietal lobe is to be considered ag beari 
the same relation to these motor centres thatthe part of the occipi 
lobe about the cuneus and O, does to the visual centre itself. The 
author considers this view capable of extension. 


T misloctti e i pensiero. C. Gover. Arch. di Psichiatria, VILL, 8. 206. 


Pouchet has recently advanced the view that the psychical opera- 
tions did not take place in the nerve cells proper, but in the small 
cells, 5-6 z. in diameter, described by Robin under the name of 
myelocyte. Against this view Golgi argues that the cells in question 
have not been proved to be nervous. Pouchet further surmises that 
each neuro-epithelial element, as in the retina, for instance, is in con- 
nection with one of these myelocyts, and then proceeds to calculate 
that the perception of a moderate-sized object, a. g. a letter “ K,” 
would at most bring into activity a quantity of gray substance equal 
to 660 cubic millimeters. Golgi points out that independent cells 
and groups of cells do not exist in the central nervous system, and 
that we have no data for placing a limit to the spread of a stimulus. 


Physiologische und mtkrochemtsche Bettracge zur Kenniniss der Norven- 

. gellen in den periphertschen Ganglien. Anna KoTLAREWSKY. In- 
augural Dissertation, Bern, 1887. 

_ Following Ehrlich’s method, the author has stained the ganglia in 

the vng animal. The small cells stained more intensely than-the 

, and the reaction appeared to be neutral or slightly alkaline. 
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The study of hardened specimens showed that the character of the 
cells could be inferred from the form, and that the chromophile cells 
always had a greater affinity for the metal solutions than the chro- 
mophobe. Staining led to the conclusion that lack of chromatin 
matter in the nucleus was accompanied by staining of the protoplasm 
by various reagents. i 


Sur la morphologie comparés du corveau des Insectés et des Crustaces. 
H. VinwAves. Compt. rend. CIV, 7, p. 444. 


In insects and decapods the brain consists of three parts, homo- 
logous with three ganglia of the ventral chain. The anterior inner- 
vates the eyes ; the middle, the small antennae in crabs, the antennae 
in insects; and the posterior, the large antennae in crabs, the upper 
lip in insects. . Ony the. halves of the first two are directly united 
by commissures. The Hoga halves are united by the oesophageal 
commissures. Each of the ganglia is supposed to represent a somite. 


° IL—HYPNOTISM. 


Les demontaques dans Vart. J. M. CHarcor (de V Institut) et Pau 
RicHer. Paris, 1887, 116 pp. 


This work, richly illustrated with 67 plates, some of which are 
elegantly produced, is an attempt to trace among the more impor- 
tant works in the history of pictorial art, those which depict hysteria 
and convulsive diseases generally. The first is a full-page reproduc- 
tion of a mosaic of Ravenna of the fifth century, representing Jesus 
healing a demoniac. Miniatures, mural frescoes, bas-reliefs, tapes- 
tries, engravings reproduced in various ways and representing ex- 
orcisms, energumens, miracles of healing in the New Testament, 
conversions and cures at the tomb of the Archbishop of Paris, the 
ceremonies known as les grand secours or more or less ceremonious 
compressions and flagellations, ecstasies, etc., follow, coming down 
to the middle of the last century. Inthe fifth and sixth centuries, it 
is said, such cases had a sacred character. Later,in depicting scenes 
from the life of the saints, the artists are dominated ya religious 
spirit. At the time of the Renaissance they followed the develop- 
ment of luxury in the churches; then with the Italian masters, 
and with Rubens, they have a most sumptuous aspect. The Spanish 
artists Be Wipes everything in the face and in gesture. The school 
of Breughel reproduces the details of the popular dance of St. Guy. 
These symptoms are given an anecdotic aaie first in the time 
of the conyulsionaries of St. Médard. A clinical criticism of the 
work of the various artists, which is also attempted, represents 
André del Sarti and Rubens as very faithful to nature, and Raphael 
as full of untruths and contradictions. The work thus affords a new 
basis of art criticism, and proves that this group of symptoms is very 
old. The last few pages are given up to illustrations of the con- 
vulsionaries of to-day, exhibiting contortions, ‘‘ clownisms,’’ opistho- 
tonus, ete., as seen in modern cliniques, as bases of comparison with 
the above representations of demoniacal possession. 
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Tas maladies épidémiques de Vesprit, sorcelleris, magnétisme, morphim- 
tome, délire dea grandeurs. Dr. PauL Reawarnp. Paris, 1887, 429 pp. 
This book, which is illustrated with 120 engravings, is, like the 
preceding work, of a somewhat popular character, but is more mis- 
cellaneous. The first part deals with diabolic pacts, the sabbat, 
sigilla diaboli, magic scriptic characters, and other attendants of 
sorcery, which is calléd a creation of despair. Cuts from the geven- 
teenth century show the various forms of attack at home, in the 
church, on the street, characteristic contractures. The process of 
the witches’ Sabbath is depicted in cuts illustrating the departure 
the journey, the transformations, characteristic goblins, parody of 
every sacred rite of the church, cooking and banqueting on toads 
and babies. Then follow illustrations representing flagellation, 
torture of witches, rites of exorcism. A long chapter is devoted 
to the miracles of Saint Médard, with full and illustrated history of 
six cases, followed by cuts illustrating similar hysterical paralyses 
and anaesthesias, meteorism, ‘crucifixion-attitudes, etc., of to-day, 
curable by suggestion. Much space is devoted to Mesmer and his 
baquet, which is thought to be related to the monotonous, contem- 
pias asceticism of the fakirs. Mimute and illustrated directions 
or producing each of Charcot’s three states show how minutely 
faithful is the author’s discipleship of Charcot, to whom the book is 
dedicated. Then follow sections on opium, with pictures of all the 
stages in its growth and manufacture, sale and use. Finally come 
illustrations, in the form of poems, letters, drawings, script, ete., of 
delirium of greatness. The pathologic character of each age is indi- 
cated as follows: Magic was the epidemic of the fifteenth, sixteenth 
and seventeenth centuries. St. Médard summarizes the mental 
maladies of the eighteenth century. Somnambulism began in the 
seventeenth and has its great field in the nineteenth, the century also 
of morphonomania and widespread democratic delusions of great- 
ness. e psychic pestilence of the twentieth century may be a 
délirium of carnage, blood, destruction. In this of course the 
allusion is to the European war prospects, over-population, and 
Nihilism. i 
This work makes almost no pretensions to a scientific character, 
and ag an historical study is of very slight value. We believe its 
tone and taste throughout to be as unwholesome as the curiosity of 
the ladies and gentlemen to whom these lectures were addressed. 
A pavely miscellaneous collection of psychic aberrations of this 
highly imitative and contagious type, not explained but merely 
depicted, is perhaps less vicious than public exhibitions of hypnotic 
phenomena, but can serve no useful end, and could not absorb the 
erg of a mind of scientific type intent upon their scientific eluci- 
tion. 


Animal Magnetish. ALFRED Binet and Caarues Férft. London, 
1887, 378 pp. International Scientific Series, Vol. LX. 


This is the only work in English that attempts a systematic pre- 
sentation of the results of the study of hypnotism which has been 
carried on so assiduously for the past eight years or more by physi- 
cians, bras it neurologists, alienists and jurists, etc., in France. 
The subject is of both scientific and practical interest, and we 
commend this book to physicians and students of psychology of all 
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schools. One French physician declares that hypnotism has already 
contributed results as important for the scientific knowledge of dis- 
ease as bacteriology, and is likely to be even more practical in the 
treatment of a large and, in our age, a rapidly increasing class of 
maladies. Another asserts that somnambnulic hype esia and 
mental exaltation supply the experimental psychologist with an 
instrument likely to prove as important for clinical medicine as the 
invention of the microscope for the pathologist. 

This work opens with an historical sketch of the subject from Mes- 
mer and Braid to Liebeault and Heidenhein. Those who have the 
hypnotic neurosis may be hypnotized, at least after more or less educa- 
tion if not at first, by the noise of crumpling paper, the tick of a watch, 
the beat of a gong, the odor of musk, a bright light, looking at not 
only a button but at their sewing, by a fixed attitude as of prayer, 
and by gazing in the mirror, contact, even accidental, with a hypno- 
genous zone, by suggestion, which may act by causing an intense 
memory-i of fatigue, etc. Some, it is said, may be hypnotized, 
not only against their will but without their knowledge, or even 
asleep, or by the proximity of an unsuspected magnet. Poon 

e-d ignated object ; looking at an imaginary lamp; the bark o 
a dog, or the advent of a time appointed days or even months before, 
my cause this state. ` 

he symptoms of hypnotism must be studied by defining most 
carefully the physical states of the subjects, and also the processes 
employed, anc by beginning with simple and physical as opposed to 
mental phenomena. Thus Charcot’s famous three states or noso- 
graphic groups were formulated in 1882, and have been much further 
studied by his pupils. I. Lethargy. This is marked by muscular 
flaccidity, closed eyes, and dull senses. Localized contractures are 
caused by pressing muscles, or excitement by touch, magnet or 
faradic current in nerves or tendons which ist in the limbs but 
not in the face. Three characteristic attitudes of the hand, caused 
thus by different local stimulus (ulnar, median and radial), are dis- 
tinguished. . If the limb is restrained from contracting upon such 
stimulus, the antagonist muscles soon act. These local effects are 
said to be transferred to the corresponding part of the other sym- 
metrical median half of the body by a magnet, and by arresting cir- 
culation in the stimulated limb the contracture is made “‘latent” 
and appears as an after-effect of the stimulus when the ligature is 
first removed. II. The cataleptic or fascinated state, of a waxy flexi- 
` bility, without tendon reflex, or neuro-muscular hyper-excitability. 
The extended limb does not tremble as it does if held in position by 
the will. The face takes on the expreasion of the same sentiment 
expressed by the attitude into which the limbs are placed. III 
The somnambulic state is the most complex, and is marked by 
hyper-sensitiveness whether to sensations or to suggestions. The 
slightest touch or breath often causes muscular contraction, of less local 
character than that resulting from the much stronger stimuli exciting 
contracture in lethargy. In somnambulism the various hyper-excit- 
able spots or zones—erogenic, reflexogenic, dynamogenic, hypnogenic, 
hysterogenic—are best studied. The magnet may change the rap- 
port of elective somnambulism into hate. Thus it is claimed that . 
using only strongly hysterical subjects, the existence of three clearly 
demarcated experimental nervous states is established. 

This ‘fundamental study of physical characteristics distinguishes 
the conclusions of the Paris investigators from those of Bernheim 
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and his school at Nancy, who do not find the muscular effects con- 
stant, and thus do not recognize the first two of the above states as 
distinctive, doubt the influence of the magnet, and believe all hyp- 
notic phenomena due to aaa All, however, admit that sug- 
x. may reproduce an gnify every fact of mental life, the 
ominion of suggested deas beln due to their increased intensity 
caused by psychical hyper-excitability. In the study of suggestion, 
simulation and ee nae suggestion must be rigorously excluded. 
The exploration of its effects has but just begun, for ina tit subject it 
seems able to produce all the actions oasible for the nervous - 
system, and what are the limits of what the nervous system can do 
is at present unknown. Focachon caused yesication by suggestion 
with the aid of a plaster made of postage stamps in twenty-four hours, 
the patient being watched and the blister photographed. Epistaxis 
and even blood sweats are thus produced. Any part of the body of 
an hysterical oe = roven by Mosso’s process to change in vol- 
ume, as e. g. a lim ing the attention on it. Commonly ideas . 
are secondary et tl they are resultants developed from below 
upward. Suggested processes, conversely, are epi- ae ; they 
begin in the centres of ideation and are developed to lower planes, 
This makes facts like the above and psychical paralysis entirely inex- 
pieepie on the theories of any of the existing psychological schools. 
the hallucinations of ayp notism, teal an can add imaginary fig- 
ures ; receive wounds whic they seo, feel and dress ; clasp imaginary 
objects ; be transformed to a dog, a piece of glass ; ‘Bee correct mix- 
tures, contrasts, and after-images of imaginary colors, of imaginary 
objects that are doubled if one aye is pressed, or a prism placed 
before one, and that are magnified b wy seeing them through an imag- 
inary opera glass or microscope. allucinatory portraits are seen 
on blank cards, or on cards already photographed with entirely 
different faces. In viewing imaginary objects, convergence and 
pupillary aperture vary correctly with their changing distance. Some- 
times these hallucinations et in a waking state and aoe believed. - 
Any commanded act whatever, though with Purn l egTees oF 
resistance, is done, criminal though it be. Paralysis, which may b 
complete for a single limb or for all the muscles on one side of the f 
body, can be caused by suggestion, and this is usually attended by an 
anaesthesia so complete that the subject really loses the limb, and 
must find it by searching with the eyes or other hand. Aboulia for 
a single act may be caused while all others can be done. He is un- 
able s. g. to write the word not, while he can write all three letters 
in other combinations. Even this is said to be attended with reduced 
muscular power in the hand as tested by the dynamometer. The 
phenomena of the transfer of motor or sensory disturbances from 
one bilateral half of the body to the other, are 5 P and the 
w closes with a brief slalom ont of the forensic and therapeutic 
cts of hypnotism. 

"The book is a very useful and timely one, but is quite diffusely 
written. We should far rather have had a treatise written by a rep- 
resentative of the Nancy school of hypnotism, with less stress laid 
on the agency of magnets and: action ata distance. The standpoint 
of these authors is but half scientific. This, we think, will become | 
plain in the further discussion of the subject in this journal. 
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De la suggestion mentals. Dr. J. OcHorowicz. Paris, 1887, 541 pp. 


This work is by an ex-professor of psychology and philosophy in 
the University of Lemberg. Its chief purpose is stated in a brief 
preface by Ch. Richet to be to prove that, outside of all phenomena 
appreciable by our normal perceptive powers, however acute, there 
exists between the thought of two persons a correlation that chance 
cannot explain, and its leading motto is Arago’s sentence, that 
whoever, outside the sphere of mathematics, pronounces the word 
impossibles, is lacking in prudence, for the its of the possible 
are ever widening. The first part (five chapters) of the k is 
devoted to the author’s observations. Suggestion to blindfold 
subjects by slight noises like the rustle of silk, the suggestive noise 
of Baréty’s c as he ‘projected the fluid” to one of his subjects, 
etc., by which hidden gestures sare imitated and perona disg- 
tinguished, the explanation of Charcot’ s stages, especially catalepsy, 
as “‘ideo-organic association” formed by hypnotic education, 
the criticiam of tests for catalepsy (which consist commonly in 
lifting the arm which remains elevated in that state and otherwise 
falls, as existing or not as it is suggested or not by the motion of 
ethe lifting hand, which differs if the arm is expected to fall, from 
what it is if it is expected to remain), his ee that while pressure 
on the vertex causes religious ecstasy in Manchester, lethargy at 
Breslau, and somnambulism at Paris, it is suggestion in each of 
these centres of research that -is the real cause, and that every 
thought having spacial reference tends to provoke unconscious 
but suggestive movements, his study and explanation of ‘‘ Cumber- 
landism,’’ or muscle-reading, by this principle which he termed 
in 8 former i ideo-plasticity, and by which he literally found 
a needle & y had hidden in a hay-mow, his recognition of 
the high hypnotic-pedagogic significance of even a very few 
seances in creating habitual reactions, and that thus polarities and 
aesthesiogenic points are developed—all these and many other criti- 
cisms of ‘the author's observations on his own subjects and those of 
others in the many cities he had visited in quest of light in this dark 
field, indicate a cautious and critical mind, favored, as he remarks, 
by his early bent toward positivism. In the second chapter, 
mental suggestion, however, had grown from apparent to probable, 
and in the third it becomes “genuine.” This stage of convic- 
-tion, we are told, was attained a year before publication, although he 
had studied and experimented since 1867. Although hé has 
‘passed from the first skeptic stage of Gorgias where it is impossible 
to know the truth, it is only to realize that, being known, it is 
wellnigh im ssible to state it, at least in terms consonant with 
the clumsy theory of association, and still less in the pretentious 
philosophical volapük of Kant and Hegel. The romance of the 

‘elegant and intrepid’’ Hartmann gives us a better principle in the 

unconscious which is the real prestidigitateur, although so Beate 
defined. Trus mental suggestion Ochorowicz at last found wit 

“Mme. M., aet. 27, strong, well made, and apparently in perfect 

health,” but with all sorts of extreme hysterical symptoms, a vicious 

heredity, hysterogenic and delirogenic points, etc. Putting her 

. in the “‘aideique,’’ and then in the somnambulic state, and sitting 
out of her field of vision, he willed the order, “lift your right hand.’ 

At the end of the third minute and after much “‘ agitation,” 

~ although he is sure she could not have seen him, she lifted the left 


é 
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hand. Other willed orders (rise, come to me, give me the bracelet, 
the hand, oe were executed with different degrees of fidelity. 
Hence he was led to his theory of the three states, aideique, mono- 
ideique, and polyaideique, active and passive, and thatthe true instant 
of mental suggestion is when the aideique state passes into passive 
monoideism. Being now essentially convinced of true mental tele- 
pathy or suggestion independent of action through the ordinary 
channels of sense, the author was visited by Mr. Myers, of the Lon- 
don Society for Psychic Research, and himself visited ‘Havre, Paris 
and other places, still troubled by his doubts which frequent failures 
kept alive, but on the whole more and more convinced that sensa- 
tions and ideas could travel through space as well as be transferred 
to a foetus. Heredity, in fact, may be conceived as unconscious 
mental suggestion. ental may even succeed where verbal sugges- 
‘tion fails. ; 

Part second is devoted to facts observed by others, which are classi- 
fied as, first, transmission by organic sympathy from the surface of 
the body ; second, sympathism and cepa ee y touching in partic- 
ular parts or moving the hands over the body in a particular way. 

In this latter chapter ig a very interesting résumé of facts from 
` many sources, on the different odors' emanating from different 
of the body, and from the body as a whole in different emotional 
and hygienic states. The | body of facts now collected by 
Monin, and the experiments of Adamkiewicz and others, make it 

robable that not only quite localized sweats, but other osphresio- 
ogic anomalies are more general than has been thought. Even po. 
fessions and vocations, as well as some diseases, seem to have often 
characteristic smells ; so that disease, ete., ‘does not cease at the 
surface of the body.” All such facts favor the fluidists. Yet ‘ phy- 
sical contagion has no interest,” but only nervous contagion, which 
may be psychic, or physico-magnetic. A molecular equilibrium 
tends to be established between all bodies which approach each other. 
Motor states as well as pains may be transmitted, prejudice is not 
invented, but stimulated telepathically, as the author thinks the 
a society have shown. The same is the case with ideas and 
will. Not “me” but the unconscious of perhaps a ‘‘ second order” | 
is the seat of the mysterious inoculation. Part three is devoted to 
theories, conclusions, and applications. Brain or sense exaltation 
attends true action ata distance. Finally, mental su ion must be 
regenerated by positive science, and then mark a “new epoch 
of renaissance,’’ by “translating in clearer accents the mysterious, 
echo of current verities.”’ , 

This large volume is a valuable thesaurus of facts and opinions 
superficially grouped, animated in the first part by a personal an 
almost confessional element, but contains not a few repetitions, is 
vague in just those points where clearness is essential to its theories, 
and is written with little conception of the nature of the unconscious 
so often appealed to. In the author’s wrestlings with successive 
theoretic interpretations which have been so long and so serious, 
and in the confidences to which he invites us, we behold a mind with 
8 passion for candor so uncontrollable, and with a habit of hovering 
on the sharp edge of indecision so inveterate, that one is incessantly 
drawn away from the subject to interest in the author. We are sure 
his chief mistake is in believing that his so recently adopted con- 
clusion of a purely mental S peon is really the final outcome of 
his own studies in his own mind. 
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Le magnétisme animal etudté sous la nom de force neurique rayonnante 
et circulante. Dr. A. Bartry. Paris, 1887, 662 pp. i 


This is not only the largest but perhaps the most systematic, so far 
as tabulations, full definitions of terms in a glossary, an index of 
over thirty pages, etc., can go, of all the French treatises thus far 

roduced in this field. It contains eighty-two illustrations. Dr. 

aréty squarely assumes in the preface that he has todo not with 
hypnotism, Braidism, or suggestion, but with a force within the 
human body that can pass its limits and infiuence other bodies, 
and can be stored up in fluid and solid substances. This force is 
seated or developed in the nervous system, is called neuricity or 
neural force, and may be static or dynamic. If the latter, it circulates 
along the nerve fibres and also diffuses or irradiates outward. Irra- 
diation of this force may be ocular, digital, or pneumic. Of its many 
roperties, those which act on living substances are called physio- 

ogical. This force is propagated rapidly, along straight lines, ma 

be reflected like light, and even refracted in a neural spectrum. It 
passes through many bodies and through some colors, the latter being 
thus distinguished as dianeuricand aneuric. Yellow paper, and com- 
¿plementary yellow, 6. g., completely intercept ocular and digital but 
not pneumic neuricity, but loses its aneuric properties if wet with a 
solution of quinine. Water is completely aneuric, but can be charged 
with neuric force. The different methods of neurization by contact, 
at a distance, by reflection, ete., are described. Fixed digital radia- 
tion can cause anaesthesia, hyperaesthesia, contraction, sleep general 
or of individual senses. Mobile digital radiations or passes, if in 
the direction of nerves, cause anaesthesia and contractions ; if in the 
opposite direction, hyperaesthesia and muscular relaxation. Thus 
the direction in which the nerves pass or are distributed to the skin 
is basal for the determination of zones. Ansesthesic passes, 6. g., 
each side the nose must be downward, on the forehead upward, on 
the cheeks they must follow the facial nerve forward, must ray out 
in all directions from the superficial cervical plexus. If passes are 
from the forehead directly over the top of the head down to the neck, 
anaesthesia is caused in the front and hyperaesthesia in the back of 
the scalp, where nerves are distributed upward. The face is thus 
‘divided by a number of zones, lines delineating the ‘‘ part” in the 
direction of nerves. On theinsideof the arms, upward passes cause 
anaesthesia; on the outside, hyperaesthesia. Light passes down the 
back and up the face of the fingers cause flexion and insensibility ; 
in the opposite direction, hyperaesthesia and extension, and so on 
for the rest of the body, the eye being often quite as effective, and 
all this part of the subject being copiously illustrated. Blowing is 
more irradiated across boundary or zone lines, is more subject to 
transfer, and can exalt the sensibility of eyes and ears. In contact 
between the magnetizer and his subject, the latter is made anaes- 
thesic if the nerves of the parts in contact are distributed in the 
same direction; hyperaesthesic if in opposite directions. Liquids 
and solids may be neurized by blowing, by touch, and sometimes by 
the eyes, and thus become condensors or accumulaters, or magazines 
of one or more of these three species of force. Opposite of these 
substances, however small, may be ee senses. A 
square bit of paper breathed upon causes joy if applied anteriorly to 
the body.of a good subject, and sans if, applied posteriorly, With 
subjects previously rendered anaesthesic, dorsal rays of force passed 
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through 2 prism cause sadness if they impinge on the wasa side of the 
subject’s hand, and happiness if on the paimar side, and conversely 
of palmar rays, with a region of indifferent rays between. The force 
was later found to be conducted along the hair of the subject ; through 
the body of a third person, unilateral phenomena were developed, 
new points of contact for exciting partial waking in sleep, or other 
specific reactions were discovered. 

We have no further space to detail the maze.of discoveries of laws 
and deductions, all derived from the study. of one hysterical girl of 
eighteen. The last part of the book describes very briefly, and with 
little attempt to confirm the above results, eleven other cases of 
pavers who showed some of the more common phenomena of 

ypnotism. Quite apart from all question of the validity of all these 
theories, they have a suggestiveness of their own as a Joint product 
of pseudo-acientific methods gradually evolving a set of systematized 
ptom-reactions in an interesting hysterical subject, half whim- 
sical originations, half subtle divination of theories of the experi- 
menter ost before they are known to himself. 


Découverté de la polarité humaine. Dr. Cuazasain. Paris, 1886, 29 pp., 


The Seabee pole of a magnet, when applied to the external side 
of the hand or arm, foot or leg, and on the left side of the trunk 
and head, causes contracture, as also does the negative pole if 
applied to the inner side of the limbs and the right side of the body. 
Resolution of contractures is produced by converse applications, viz. 
the positive pole to the inside.of the limbs and right side of the 
trunk.. This 1s all duly shown by diagrams. The-} and — electrodes 
from a constant current produce the same effects. These effects 
are all transposed in left-handed subjects. The so-called laws for the 
separate fingers and their parts are too complex for statement here. 
If one person touches a part of like polarity of another person, such 
‘‘igonomic’’ contact causes contracture, while ‘‘heteronomic’”’ con- 
tact is decontractive. Isonomic contact is also anaesthesic and re- 
duces muscular energy; heteronomic is hyperaesthesic and increases 
it, and polarizing action is in general hypnogenic. Extending the 
hand heteronomally attracts a subject “as by an irresistible force,” 
while isonomic positions repel. The law of transfer is derived from 
that of polarity, which is common to animals and plants, all being 
bipolar, while minerals are unipolar. 

or those impressed by such conclusions it would be: interesting 
to know how this author reconciles his conclusions with the very 
diverse but no less remarkable laws of Baréty. 


La suggestion mentals, et Vaction a distance dea substances toxigues et 
camenteuses. Docteurs H. Bourru et P. Burot, professeurs à 
l'Ecole de Médecine de Rochefort. Paris, 1887, 308 pp. 


The studies here reported in 1885, with a young man who 
was subject to violent attacks of hysteria. The other principal sub- 
ject was a young woman. It was found that non-volatile substances 
placed in the hand or behind the neck of these subjects produced 
characteristic effects, markedly distinct, rapidandintense. In some 
later cases the following suggestions of Richet were observed: 1. 
The operator did not know what the substance was which he held 
either in a tightly sealed bottle or wrapped in paper, either in con- 
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tact with or near the subject. 2. He diagnosed from the symptoms 
whether it was tetanizing or emetic, morphine or water, which latter 
had no effect, and the problem was whether pure chance which 
would make one in four of these reactions right was improved 
upon. The results are said to have been obtained ee the substances 
were applied while the attention of the patient was diverted and 
without the possibility of his knowledge. Other physicians, Du- 
montpellier, Thomas and Pascal in Toulon, Décle, Chazarai and 
Dufour, and an officer Rochas, have announced analogous results of 
their own observations, which are, however, less extended than those 
of Bourru and Burot. The substances experimented with, besides 
the metals used in the metallo-therapeutic tests at first made, may be 
thus grouped: 1. Narcotics (opium, morphine, chloral, hashisch, 
atropin, narcein, codein, thebain, narcotin); 2. Emetics (apomor- 

hin, ipecacuanha, tartarus stibiatus); 3. Purgatives; 4. Alcohols; 

f eas Sects (especially valerian and- camphor); 6. Anaesthet- 
ics; 7. Excitants 1. nux vomica, cantharides, jaborandi 
and pilocarpin). Even within these seven classes the different sub- 
stances often produced well differentiated symptoms, which are illus- 
trated by ten photographs. A grave difficulty of interpreting prin- 
cipal from.accessory symptoms is admitted, or, as we should preter to 
infer from the data, the special from the general symptoms. The 
alcoholic symptoms seem to be most marked and most differentiated 
according to the form in which alcohol was used. Besides these 
effects, gold and mercury, the latter when hermetically sealed in a 
tube, produced striking effects, but with most substances sealing the 
glass destroys the effect. The time of application needful for gen- 
erating the symptoms ; the after action after the stimulus is removed, 
which may cease at once or may last several days; the ratio in 
which increasing the strength of the substance or uncovering it in- 
creases, as it co ee | does, the effects ; the phenomena of physio- 
logical antagonism—all these points are left very undetermined. 
These facts may be called experimental determinations, and the 
substances act in some way by disrupting for a time the equilibrium 
of the nervous system. I 

The second part of the book is devoted to explanation of the facts. 
Suggestion, whether by way of expectant attention, mental, or auto- 
suggestion, is rejected. If there be suggestion it must be without 
words or gestures, and even without thought; and as the former 
consists in the transmission of psychic states inappreciable to the 
normal perspicacity or senses, the transfer cannot pass through the 
medium of intelligence. 

Metaloscopic phenomena are most analogous to those here de- 
scribed. In fact it is concluded that the action of metals, woods, 
magnets and currents of electricity, and that of medicaments at a 
distance, are phenomena of one and the same order. A cut illus- 
trates the alleged magnetic attraction of the fingers extended towards 
the side of his heed uo, the body of the patient. Even Baréty’s 
theory of irradiating neural force is approvingly stated. Magnetic 
force is the term best adapted to explain the facts. These discov- 
eries can be applied in making a physiological analysis of medicines 
and persons, in testing, without danger, the impressibility of indi- 
viduals for substances, 1n codifying the hitherto empirical action of 
curative agents externally applied, and in opening up a new thera- 
peutic method. 

This work is the best presentation of its class of phenomena, and 
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is exceedingly well arranged and clearly written. The most striking 
of its many defects is, however, the failure to adequately appre- ` 
ciate the subtlet of the sense of smell, which in many experiments, 
some of which have been described in this journal, is shown to be 
sometimes, even in the normal subject, almost incredible. 


Les emotions chez les sujets en état @hypnotisme. H. Luxs. Paris, 1888, 
106 pp. 


This well known, somewhat speculative but reputable neurolo- 
‘gist has also fallen to experimenting.with a hystero-epileptic woman, 
20 years of age, named Esther, of whom he publishes 24 instanta- 
neous photographs illustrating her emotional reactions to 87 different 
substances—mostly drugs—at different distances. This subject had 
been a dancer and singer, was of an eminently theatrical temper, 
and was possessed of “a richly furnished imagination,’ her “ex 
quisite sensory apparatus” was set in action by infinitesimal vibra- 
tions. The effects produced by the different drugs were emotional. 
Each substance disturbed the equilibrium of the entire nervous eys- 
tem, so that each emotional fibre when set-in vibration by the differ- 
ent drugs produced expressions and attitudes of fear, disgust, jollity, 
tenderness and passion. Even trophic effects were obtained, but not 
ecifically studied. The emotional effectg vary much with the 
istance of the substance, also with the motion of the flask contain- 
ing the substance over or even near the skin, and still more as it is 
applied to the right or left side. When we reflect, however, on the 
fact that the range and acuteness of the sense of smell is but little 
known, but that from what little is known it seems incredibly fine, 
that some drugs are known to owe their chief medical effect to smell, 
that in an hysterical organism everything is possible; that the 
expression of many of these aes ed Ot does not correspond to the 
known effects of the drugs—it is plain that the experiments of Luys 
were as inadequate in caution and number as his gonclusions are 
hasty. Swelling of glands, turgescence of the face, exophthalmia 
shel reads and cardiac modification, nausea, etc., are also produced 
and interpreted as accessory emotional effects. If the tube in which 
the substances were placed is empty, the reactions of the subject are 
interpreted now as after effects of a previous substance, now aa reac- 
tions per contra, now as a chemical effect due to the substance of the 
glass itself, now as caused by air currents or coolness in approxim- 
ating the glass, etc. Surely by such tests on such a subject an 
experimenter can prove kaa n fantastic or hysterical caprice 
though itbe. There is a ludicrous element brought out in these photo- 
graphs that is irresistible. The author approximates a tube con- 
taining essence of thyme to Esther’s neck on the right and her face 
expresses terror. When the same substance is brought around to 
the left of the neck she looks happy and contented. If applied to 
her finger it itches and Esther is depicted in the act of searching for 
an imaginary louse. Ipecac shows Esther about to vomit. ac 
thus ap ied is said to have caused the attitude photographed as 
Esther arene Water causes a scowl called hydrophobia. Under 
the action of valerian she is depicted as ee avel with her 
hands, while in no less than six of these photographs, interpreted as 
illustrating six different emotions, her’s chief expression is 
exophthalmic. 
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Der moderne Hypnottemus, cin kritisches Essay. Prof. SERLIGMÜLLER. 
Deutsche Med. Wochenschr., Jan. 5 and 12, 1888. 


These articles constitute the beginning of a series as yet incom- 

lete. The first is chiefly occupied with an account of the work of 
Burr and Burot (reported above). The second shows that the 
experiments with drugs at a distance (which were sometimes applied 
without wrapper, sometimes in paper, in open, now in closed, now 
in corked tubes stopped with various waxes, gums, etc., and now her- 
metically sealed), were’ more quickly and intensely successful the less 
the substance tested was closed. The greater the dose, the greater 
the effect. At first no difference was made between.odorous and non- 
odorous substances. With some subjects it is, with others it is not, 
important to which part of the body the application is made. There 
seems to be no education, and the first experiments are usually best. 
The precautions are shown to be often ridiculously inadequate. Ether 
is said to cause fascination, for a very intelligent lady who had 
experienced it assured the Rochefort sages that this was the case, 
etc. The conclusion here reached respecting nearly all the experi- 
ments on the action of drugs at a distance is that they have been 
made “with an ignorance, a prejudice, and a lack of common sense 
unprecedented in the history of modern medicine.” If an experi- 
ment does not succeed, it is a new and unexpected effect, revealing, 
perhaps, a hitherto unknown property of the drug, or some other new 
explanation is at once proffered. 


De la suggestion, ot da ses applications à la thérapeutique. H. BERNHEIM, 
rofesseur à la Faculté de Médecine de Nancy. Deuziéme édition. 
aris, 1888, 596 pp. 


This we regard ag on the whole the most scientific of the many works 
that have appeared in France within the present decade upon this 
subject, and we deem it a matter of serious regret that writers repre- 
senting this method and standpoint were not chosen by the pub- 
lishers of the International Scientific Series to present the subject to 
English and American writers, in preference to such thoroughgoing 

isans of the school of Charcot, which, after its great service in giv- 
ing 8 memorsble impulse to studies in this field by introducing a new 
ideal of scientific method, has been latterly so reluctant to accept the 
far better methods and regults of Nancy, that discredit, not only for 
the Paris school but for this fleld, is imminent. The study of hypnotic 
phenomena at Nancy, which, began on the present lines by scp ae 
a student hardly leas diligent and sagacious than Braid himself, an 
who had the advantage of coming that investigator, has led to 
very different conclusions a ery Sah a from those reached 
at Paris or Toulon. The school of Nancy believes that the so-called 
physical phenomena of hypnotism, including those of Charcot’s 
three states, are purely paychie that hypnotic sleep is the same as 
natural sleep, and that in the latter the same phenomena can be 
obtained as in hypnosis artificially induced in the same subjects, 
even catalepsy, hallucinations, transfer, contracture, and automatic 
movements, etc., all appearing on suggestion ; that hallucinations are 
only suggested dreams, and dreams are only spontaneous hallucina- 
tions; that without suggestion hy none rig was remain torpid and 
inert, and really in natural aun ber ; that notism is therefore 
not pathologic and has no necessary affinity with hysteria; that hys- 
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terical phenomena are often developed either spontaneously from the 
too common association with magnetism and hysterical manifestations 
in the subject’s mind, or else su ted more or less unconsciously by 
this association in the mind of the operator; that no one can be 
hypnotized unless he has the idea he is to be, so that the sleep itself is 
an effect of suggestion, and, like all its phenomena whatever, is due 
not to magnetic or any fluidic influence, or to any physical stimulus or 
manipulation, but solely to psychic impressions. Experiments where 
the conditions have rigidly excluded suggestion have not succeeded 
at Nancy, Bernheim has tried “ with hundreds of subjects’’ to pro- 
duce transference of thought without suggestion, such as Gibert of 
Havre, Mr. Myers of London, Perronnet, Ochorowicz, Janet and 
others in France, think they have obtained, butin vain. These phe- 
nomena and the action of drugs at a distance, if they be real, are 
facts of an entirely different order from those obtainable here. Bern- 
heim believes that eee Dy exists in the normal waking stste, 
but that it is neutralized or repressed by reason, attention nad judg- 
ment. In sleep these faculties are enfeebled, impressions are accepted 
without control and transformed into movements and images. This 
psychic modality or new consciousness makes the brain more docile 
and plastic to suggestion, and more apt to react on the functions and 
organs either by inhibition or dynamogenesis. It is this aptitude, 
exalted by suggestion, that is effectively utilized for therapeutic ends. 
The supposed action of drags at a distance is thus explained. The 
‘subject concentrates all his disposable nervous energy upon organs 
on which attention is focused to divine, with extremely hyper- 
aecathesic sense, what the experimenters wish to obtain. Knowing 
. that they are to get the effects of a substance in a sealed bottle, they 
begin with vague symptoms, like malaise, anxiety, agitation, nausea, 
which are effects common to most poisons—alcohol, opium, emetic, 
valerian, etc. 

If among those present knowing the substance some one is struck 
by the first manifestations and transiates their sentiments into words, 
the cue is instantly seized. If there are no words, then the physi- 
ognomy, gestures, the least index of approval or T are 
eagerly sought and divined with amazing acuteness; and if all these are 
absent, and even no one, not even the experimenter, knows, and all 
subtle odors are effectually eliminated, the experiment fails. Upon 
this conception of the nature of these phenomena, it is said thera- 
peutics is best able to utilize what is claimed as one of the most 
important conquests of contemporary medical science. 

Bernheim tells a new subject that he or she is to be put to simple 
normal oy It is well if the subject has first seen others hypno- 
tized to see how simple and perhaps helpful it may be. He uses the 
command “sleep?” after describing to them optical symptoms of sleep 
which he assures them they feél; but if they do not sleep, they are 
assured that sleep is not needful for hypnotic effects. Some subjects 
fixate first and then the eyes close, or are closed by the operator, 
and thus the imag&or suggestion of sleep is insinuated into the 
brain. Passes, fixation, etc., are not absolutely necessary, but serve 
only to concentrate the attention. The operator continues to say in 
ever lower tones, ‘‘ You feel heaviness in the eyes and torpor in 
the limbs, the nervous system grows calm, sleep is coming,” etc. 
With others a more brusque, authoritative method must be employed ; 
with others the idea of being chloroformed was effective, or a few 
sniffs of chloroform, alone quite ineffective, cause sleep with the aid 
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of suggestion. It is not neuropathic or hysteric persons who make the 
best subjects or who are less apt to react by contra-suggestion, but 
those accustomed to nae passively. In place of the six theoretic 
stages of hypnotism by Liebeault, beanna with heaviness of the 
eyelids, and ending with perfect somnambulic response to the ope- 
rator’s will, Bernheim makes nine stages, divisible into two groups. 
In the first stage all signs of sleep are uncertain, but there 1s a nerv- 
ous calm in which sensations of heat can be provoked by suggestion 
in different parts of the body, and certain pains can be destroyed and 
therapeutic effecte secared. Hypnotism is defined as “ the provoca- 
tion of a particular psychicstate in which suggestibility is augmented.” 
This state need not necessarily be sleep, for catalepsy, anaesthesia, 
pa and hallucination can be dosa without sleep. The 
ighest degree of hypnotism is marked by amnesia on awakening, and 
ye possibility of hallucinations both hypnotic and posthypnotic. 
e term negative hallucination, applied to cases 6. g. where objects 
within the fleld of view become invisible by suggestion, signifies that 
objects perceived are neutralized by the imagination, and not as the 
Paris school conceives, that perception isinhibited. Hypnotic achro- 
motopsia and amaurosis are purely psychic. The modifications of 
circulation and respiration which characterize hypnotism are said to 
be due to emotions. The phenomena of instantaneous hemorrhage 
on any part of the body obtained by Dr. Mabille, and by Bourru and 
Burot, which resemble the self-suggested stigmata of Louise Lateau, 
which succeed only with the most rare subjects, and which Bernheim 
cannot produce, must be grouped with blushing, secretions, flushes, 
etc., under influences ag truly psychic as the effects ascribed to mag- 
pols. Transfer and many other phenomena can be produced in the 
waking state by suggestion, and illustrate the same order of facts as 
Braid described in in his pamphlet entitled TAs Power of the Mind 
Over the Body. Suggestion without hypnotism may also account for 
the insensibility to torture, caused by ecstasy in the case of martyrs and 


_victims of the Inquisition. The Nancy school has not been able to 


verify either thê somatic or psychic symptoms of the three stages of 
Charcot, but manifests the signs of somnambulism, catalepsy, or leth- 
argy at suggestion without rubbing the vertex, opening the eyes, beat- 
ing a gong, touching or blowing on the skin, etc. In factthese processes 
have no effect of themselves. This is the conclusion also of all the 
experimenters of Nancy, and even of Liebeault, who during the last 
twenty-five years has hypnotized more than 6000 persons. The 
Salpétritre subjects, besides being all hysterical, have been a long 
time in the hospital, and have come to reflect a false theory, the 
joint ee of doctors and patients. Thus the manipulations of a 
o culture which unintentionally suggest reactions conforma- 
ble to the theory, imitative of typical reflexes in other patients, have 
developed in this environment a species of hypnotism that is unnat- 
ural. Again, severe hysteria (the Paris theories rest on not more 
than twelve cases) is very rare compared with the very many common 
cases on which the Nancy conception of hysteriais based. Nothing, 
says Bernheim, is more curious than the errors of Binnet and Féré in 
PUPP OSuIE that they could rely on Bea n. of lethargy and 
catalepsy to eliminate the aa aqa (the true key here also) in their 
expériments of transfer with the magnet. These subjects are prob- 
ably not, as they think, oblivious of external influences. Inlet 

6. g. the subject is a eet with the idea that he cannot or must 
not react to any stimulus or suggestion, and this state can be excited 
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artificially, as it were, in all patients in the somnambulistic state. 
In all the very many cases tried, Bernheim could never produce 
transfer of sensation, contractures, ae etc., from one half of the 
' body to the other with magnets without suggestion, but always did 
it with sas without magnets. The same is true of mixtures 
and complemen effects of imaginary colors, and the doubling of 
unreal objects by looking through a prism. The color effects are 
many and there 1s no doubling with subjects ignorant of these effects, 
but let them once see they are looking through a prism, or what are 
the effects of so doing, and what color or mixture effects occur with 
real images, thenceforth they exhibit all that Binnet and Féré found. 
Tests with rotating prisms show that the fictive image does not con- 
form to the conditions of realimages. Finally he recommends these 
young experimenters to repeat their experiments on new subjects 
with new precautions, and predicts they will reach very different 
conclusions. Thetests of Bernheim are certainly far more varied and 
ingenious. 
he chapter on history and literature is concise and full and is 
brought down to date, and is perhaps the best yet written in its space. 
The most important chapter is probably that on interpretation. 
Instead of being-so unique and anti-physiological as this state at first 
seems (C. Bernard said if these facts were true they seemed to necessi- 
tate starting over again in physiology), itis largely explicable from the 
well known facts of reflex action, automatism, and instinct modified 
by the psychic organ. A man absorbed in thought is functionally 
decapitated, and like a frog deprived of its hemispheres, has the reflex 
and mechanical functions exalted. Changes of physiognomy, ges- 
tures, inflections, and all indications of emotional play, and pe 
walking, etc., all of which may accompany speech, are both more 
complex and much more regulated by laws than the conscious pro- 
cesses involved in discourse. When preoccupied we avoid obstacles, 
react to noises, odors, temperature, react to many incidental stimuli 
` by acts which, though originally free, are so no longer. Intense 
impressions transform themselves into automatic acts; so, on the 
other hand, attention need not be long absent for: hypnogogic illu- 
sions to arise. The faith of the theologians, or crediniz, is abandon- 
ment to authoritative suggestion. It is indispensable for education, 


business, etc., and we have a first tendency to believe every statement, - 


which credulity must be afterward corrected by a second, induced or 

native. This is akin to the cerebral docility which obeys all orders. 

The degrees of authority of the person who suggests, of sleepiness or 

concentration in the subject, and of native susceptibility, are of course 

many. Even the normal state presents ‘‘ psychic decapitation’”’ in 

7 rudimentary degree. Ideas are projected or transformed as sensa- 
ons. 

Bernheim would explain suggestion to be carried out in waking 
states later, by assuming that impressions produced by artificial sleep, 
or provoked, are always conscious ai the moment when they are pro- 

duced, This consciousness, although lost on waking, can always be 
evoked by simple affirmation. These latent souvenirs may revive 
spontaneously in certain states of psychic concentration. Ideas sug- 
gested in sleep to be acted out later do not remain latent or uncon- 
scious till the moment appointed for action, as Beaunis and others have 
said, but may recur repertedly in the interval. The last part of this 
book is devoted to the detailed description of 105 cases upon which 
the therapeutic effects of hypnotism have been tried at Nancy, nearly 
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all with success. These cases cover a irea variety of complaints, 
mostly with nervous complications. Finally, all physicians are 
strongly advised to hypnotize no patient without his or her consent, 
to never do go save in the presence of a third person, and to su t 
nothing not essential to therapeutic ends. These rules should be 
observed as safeguards of the physician’s conscience and his profes- 
sional honor. 


Le somnambulteme provoqué, études phystologiques et chologtques. 
H. Braunis, professeur de physiologie à la Faculté de Médecine 
de Nancy. Paris, 1886, 250 pp. 


This well known author introduces this work with a chapter of sta- 
tistics of liability, showing that for the somnambulistic stages, con- 
cerning which tables by different observers have been most variable, 
the liability of the two sexes is about equal. Again, out of 744 
hy proio subjects, 23 were less than 7 years of age, and 59 were over 

ears old. That of the above total, 65 were between the ages of 7 
and 14, and 87 between 14 and 21, is also significant for the possible 
role of hypnotization in education. Subjects were hypnotized with 

eat care to avoid all muscular tension, and were told now that their 
eart beat more and more slowly, now faster and faster. The heart 
was made thus to vary between the extremes of 15.4 and 19.2 beats 
per second, the respiration rhythm remaining constant, all emo- 
ional excitement avoided, and the modification following almost 
immediately upon the suggestion. These observations, with facts 
like the famous Townsend case, that of Dr. Fothergill and the cases 
gathered by 'Tarchanoff, seem to show that in some subjects the will. 
can act directly in retarding and pee accelerating the pulse, and 
suggest therapeutic effects, already found salutary in a few cases, in 
pa as: and other cardiac neuroses. Like Mabille, Dumontpallier 
and Focachon, Beaunis believes he has produced circumscribed cuta- 
neous congestion, with local increase of temperature, passing to meas- 
urable swelling, "and even vesication on the skin (generally of the 
forearm), by suggestiononly. Dynamometric force in most cases (162 
in 242) was reduced during provoked sleep. Hypnotic suggestion 
probably (the experiments are too few here to be conclusive) increases 
the acuteness of hearing, and reduces the reaction time for both tac- 
tile and auditory sensations. i 

In hisinteresting ua on the nature of su ion, and on spon- 
taneity in the somnambulic state, the author shows himself in the 
main in accord with the other members of the school of Nancy. The 
theory of concentrated attention as represented by Braid, Carpenter, 
and Liebeault, is probably one of the most ae phrases, but really 
explains little we know more about what attention is. The 
conception of Durand de Gros (Dr. oo has the merit of trying 
to go deeper by suggesting that thought activity is reduced to its 
simple and isolated elements, so that mental action is suspended save 
at one point, while the nervous force accumulates to the point of con- 

tion in the brain in general, and can be turned with unusually 
igh pressure on to any o or mode of action—this displacement 
by suggestion being termed ideo-plasticity. Beaunis says the prim- 
ordial fact is the aotion of arrest, which may be either. sudden 
cerebral shock, or gradual. In this state there is little or nothing in 
the mind which is not suggested immediately through the senses. 
The style of this book is clearness itself, and the material is well and 
conveniently grouped. 
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Du sommeil non naturel, et ses diwerses formes, H. Bantu. Paris, 1887, 
188 pp. I 


This thesis contains a valuable bibliography upon hypnotism, which 
is treated as a proteiform malady of sleep, a common nervous dia- 
thesis. It is hereditary, a dynamic equivalent of convulsions in 
children, hysteria in adolescent girls, of neurasthenia generally, and 
perhaps of exophthalmic goitre, hypochondria, epilep ; paral sig, 
which latter are often found in the ascendant. athological sleep 
may begin in an attack of simple noctambulism, consecutive to vio- 
lent moral preoccupation, or in childhood in a cataleptic crisis result- 
ing from worms, or later in ecstasy, lethargy, etc., but always must 
originate in a neuropathic basis. All the maladies of sleep can be 
artificially produced in hypnotism. A functional debility causes loss of 
harmony among the nervous faculties so that some centres react abnor- 
mally, either by inhibition or dynamogenesis. This dissociation of 
cerebral functions is greater than in normal sleep. Thus arise those 
. states which seem so extraordinary and mysterious. 

e physiological explanation of these purely nervous facts, which 
are strictly in accordance with scientific facts, should be far more 
widely di . The effort of Maury, Despine and others to trace 
certain resemblances between these states and those produced by° 
certain narcotic and anaesthesic substances, with a view to inductions 
concerning the pathological physiology of morbid sleep, has not been 
successful. 


Les anassthesies hystériques des muqueuses et des organes des sons, et les 
gones hysterogenes des muqueuses. L. Licutwitz. Paris, 1887, 182 
pp. l 
The author, who dedicates his work to Professor Pitres, is an otolo- 
ist and laryngologist, and his work is characterized by admirable 
diig igence and scrupulous attention to details. The buccal mucous 
surfaces, the palate, nasal fossae, larynx, external meatus, tympanum 
and middle ear, conjunctiva and cornea, and a organs of taste 
smell and hearing were tested. The author finds that in hysterical 
subjects, anaesthesia of mucous surfaces almost always occurs with 
dermal anaesthesia, but was never observed to be completely unilat- 
eral over all the mucous surfaces. T'ympanic sensibility plays no 
role in auditive orientation. The cartilaginous part of the eustachian 
tube seems never to be entirely anaesthesic. These tests were made 
by pressure, pricking and heat. The gustative field is often reduced. 
Parageusia 18 most common for sapid substances. Anosmia is more 
often unilateral, and although usually accompanied by anaesthesia 
of the adjacent mucous , seems less closely associated with 
dermal insensibility than isageusia. Auditory anaesthesia has no rap- 
rt with that of the skin. Again, of eleven hysterical subjects, sux 
ad hysterogenic zones‘on the mucous surfaces. These seemed most 
common in the Bee PORTREE region. Those with mucous also 
have dermal zones, and the former are often bilaterally r. 
Although ordinarily constant, these zones sometimes change their 
nature and appear and disappear quite suddenly. These points have 
not only high diagnostic significance, but their discovery is of great 
etiological and therapeutic value in such cases. a testing for such 
points, accidents in operations may be avoided. emical and elec- 
_Tical agents often excite them. 


~ 
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Elimenis de médecine suggestive. Dr. J. Fontan et Dr. Cg. LÉGARD. 
Paris, 1887, 904 pp. 


These two professors in the Medical Sa of Toulon agree sub- 
stantially with the school of Bernheim—whose great work (above) 
they call a veritable catechism of suggestive medicine—in assuming 
that the hypnotic state creates no new functions, but only exaggerates 
the nor waking function of suggestibility, and hence we hear 
little of the action of magnets or of neuric forces, or of drugs at a dis- 
tance. Hypnotism, however, differs, they believe, from normal sleep 
in that it fatigues, while the latter rests, and in certain ocular phe- 
nomena, especially palpebral and sometimes orbital spasms. 8r- 
cot’s three es are purely hysterical, but pure hypnotism is better 
differentiated by three de ofintensity, with intermediate degrees 
which are described. Whether hypnotism is functional extinction 
of the ego, or essentially inhibitory, or a tonic cramp of the atten- 
tion, loss of will, or hyper-excitation of cerebral cells by reflex changes 
of cortical circulation, or absence of associative functions, are ques- ` 
tions as ve insoluble. It is said that a generation that has a passion 
for developing suggestibility is declining, but medical science would 

erob men only of the liberty to suffer. notization is no more dan- 

erous than the ordinary methods of therapeutics. If hens have 
en killed by hypnotism, as appears, drugs would have been no less 
effective. With one apathetic patient with mild delusions, it was 
enough to suggest, * o will see no more apparitions and talk no more 
with the wall, will have no more thoughts of suicide, will practice 
your piano, learn your lessons, and you will will.” Suggestion seems 
act on every function under the influence of the brain. Painful 
sensations do not hurt if the idea of pain is not aroused. Suggesti- 
bility is reversion to a state which is infantile in being mainly auto- 
matic, plussuch results of mature experience as have become mostly 
automatic, but always with irresistible impulsion, whether faintly 
conscious or nota Even moral orthopedics, at least so far as the cor- 
rection of unhygienic habits are concerned, is practicable in some 
cases. It is far easier to inhibit and repress functions than to develop 
them. Part second of this volume teaches physicians how to apply 
these methods, and part third states results, followed by 89 cases of 
cure or great amelioration due to hypnotism, these cases constituting 
nearly two thirds of the entire volume, and may be thus tabulated : 
A. Diseases of the nervous system. 1. Organic affections of the 
nervous system, apoplexy and consecutive hemiplegia, myelitis, men- 
ingitis—6 obs.; 2. Grave neuroses, hysteria, abortive or complete epi- 
lepsy—7 obs.; 8. arc alcoholism, hysterical insanity, delirium, 
imbecility—5 obs.; 4. Palpitations, insomnia, lassitude or neuro- 
pathic troubles—8 obs.; 5. Neuralgias, sciatic pains, megrains, and 
other nervous pains—14 obs. 

. Other diseases. 1. Nervous, muscular, secretory and other 
troubles due to internal affections, whether hepatic, pelvic, rheumatic 
or o-intestinal—21 obs.; 2. Diseases due to external troubles, 
such as contusions, urethric inflammation, affections of joints or skin 
—21 obs.; 3. Fevers, paludism and pyrexias—4 obs.; 4. Chlorosis 
and menstruation troubles—3 ebs.; 5. Surgical anaesthesia-—4 obs. 

Reflex and painful troubles seem chiefly amenable to this treat- 
ment in these cases, all from the practice of the authors in the mari- 
time hospitals at Toulon. There are a few failures, but the ratio is 
not far from that of Liebeault in the hypnotic treatment of incon- 


512 PSYCHOLOGICAL LITERATURE. 


tinence of urine, viz., in 77 cases eight failures. Itis always the sug- 
gomon and not the hypnotism that cures in this cerebral orthopedics. 

oisin reports a case of mania and another of lypemania favorably 
modified veo’ suggestion, and later three cases of hysterical 
insanity. This method must henceforth take an honorable rank in 
therapeutics. eee and alienists will be especially inter- 
ested in cases —X VI, both inclusive. The work as a whole is 
serious and purely practical, but we are less convinced of the efficac 
of hypnotic suggestion in the class A 1 and in B I shot (above) 
than of A 2—5, where its efficacy seems well established. 


L hypnotiome ot les Hats analogues au point de cus médico-légal. GILLES 
DE LA TOURETTE. 1887, 534 pp. 


The author of this valuable work was lately an interne in the 
Salpêtrière, and is now lecturer on legal medicine, and is full of 
acknowledgments to Charcot and Brouardel. Liebeault reported in 
1880 that out of 1014 persons tried, all but 27 were hypnotized. Many 
' signs, such as ready perspiration, habits of unquiet sleep and of 
dreaming, anaemia, neurotic diathesis, especially hysteria, have been 
said to indicate those adapted to pense Of ali the hypnotic states, 
lethargy is the state most favorable to rape, as shown by many crim- 
inal cases. Hypnotic education may be in the line of suggested 
movements, hallucinations, or of acts, Suggestion, which ie heat in 
the somnambulic state, becomes more and more irresistible, and the 
most outrageous crimes can be done by as well as upon the subject. 
Not only does resistance gradually grow impossible, but even mem- 
ory of crimes both done or suffered is often appease) Raney on 
waking sometimes, especially if the suggestion that they be so for- 
gotten is made, All this is the more alarming if acts can be suggested 
mentally without word or sign, as is so often claimed, but which the 
author deems not proven. in Sal amnesia may be partial and 
one may recall and perhaps confess a suggested crime and forget the 
suggestor. Retroactive suggestion may be made in such a way thatthe 
subject believes himself to remember acts or crimes committed, or rob- 
beries or outrages suffered, which have not occurred. A crime may be 
suggested to a hypnotized subject to be done hours, days, or even weeks 
in the future, and the subject then awakened. But at the appointed 
time the act is spontaneously done, and in some cases entirely 
forgotten. The problems what is the state of the subject in the 
interim between the suggestion and the act, and what at the time of 
the act, are as poren for determining the question of responsi- 
bility as they are difficult to solve. Natural somnambulism is often 
one of the frst symptoms of hysteria, and somnambulists make excel- 
lent hypnotic subjects. If, in the dissociation of senses thus caused, 
a somnambulist or hypnotic subject falls from a height and is killed, 
life insurance companies should not interpret it as suicide (which 
vitiates policies), for it was not intentional. Hypnotism is as valid 
an exculpation from criminal intent as insanity, although the former 
on account of its brief duration is more easily simulated. Yet if the 
subject knows his malady he may be culpable if he takes no precau- 
tions and crime is done. Somnambulism is a dream in action, as 
6. g., in the case of a nun who dreamed the friar of the convent had 
slain her mother, rose in her sleep, found and stabbed him. These 
states are nearly always partial sleep, or sleep of the unused senses. 
Although the degrees of resistance to suggested acts vary greatly with 
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the subject, the state, the act, mode and force of suggestion, etc., 
resistance, at least in a subject often hypnotized, can be generally 
overcome, and even contradictory suggestion accepted with short 
interval and little objection. Suggestion may even be automatic or gelf- 
made. Most cases of supposed death and reanimation are cases of 
lethargic hypnotism. The second or induced state in cases of dual 
personality is generally prolonged hysterical somnambulism. Hyp- 
notism is a most valuable agentin the treatment of hysteria in all i 
forms and complications, and even in hysterical insanity as well as 
alyses and cramps. As an anaesthesic agent in ical cases, 
espite the great success of Esdaile with 300 cases in the ‘ mesmeric 
hospital” at Calcutta, and the many amputations, confinements, ete., 
its efficiency is demonstrated, but chloroform is preferable. ‘‘ Sug- 
gestive medicine’’ illustrates the power of the imagination, teaches 
us how truly efficacious relicts and incantations have been, and should 
be applied with success in certain cases by regular practitioners. Hyp- 
notism is also the best test or revealing agent of hysteria. With such 
temperaments extreme results may be reached at once, in some cases 
even suicide. For all crimes and accidents the hypnotizer should be 
held V responsible. 

° One chapter is devoted to quack magnetizers and their advertise- 
ments, and argues that travelling exhibitors of the phenomena of 
bypnotism like Hansen and Donato should be restrained by law, and 
details many evils arising therefrom. The chief crime due to hyp- 
notism that has thus far come before the law is rape; but as simula- 
tion is one of the most characteristic traits of hysteria, it is possible 
that these may be based on either false or suggested ideas. Finally, 
an addition to the French code punishing rape in unconscious states 
is demanded. 

This work is on the whole the best thus far written on the forensic 
aspect of hypnotism. Its material, however, is arranged on no plan 
and with very little method, and bears every mark of haste and 
immaturity.  * 


Étude da la mémoire dans ses ra avec le sommetl hypnotique. Dr. 
A. Dicnas. Paris, 1887, pp. 


This thesis for the degree of Doctor of Medicine at Bordeaux is a 
brief systematic study of the phenomena of memory that appear in 
the hypnotic and post-hypnotic states. Accordin 46 Dr. Dichas, a 
complete act of memory consists of three principal phases: 1. The 
reproduction of a previous state of consciousness, t. 6. an illusion of 
memory; 2. the rectification of this illusion b a real state of 
consciousness ; 3. the localization in the past. these, the first, 
which necessarily implies the registering and conserving of the orig- 
inal impressions, is the only essential one. Innormal memory, ‘‘all 
reduces itself,” in the words of M. Taine, “tothe creation of an illu- 
sion which is immediately contradicted and rectified.” In the hyp- 
notic state, on the other hand, the recall of the image, or the illusion, 
alone occurs, not the rectification. In its place there is an hallucina- 
tion which finds its explanation in the fact that the automaton alone 
acta in hypnosis. The author si ie many interesting cases of hyp- 
notic sublets observed at the hospital of St. Andréin Bordeaux. 
From the study of these and other cases he draws some interesting 
conclusions. The phenomena of double consciousness are not, as 
Ribot thinks, to be explained by supposing two memories existing 
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side S er first normal, long organized in the brain of the sub- 
ject ; the other temporary, parasitic, produced by the crisis and last- 
ing only while it lasts. The explanation is rather to be found in the 
exaltation of the normal memory that occurs in the hypnotic state. 
Memory is so essential for intellectual activity that the increased 
power of reproducing impressions may well explain the altered char- 
acter that the patient displays in the “second state.” Dr. Dichas 
suggests also that, as the memory of the hallucinations of the hyp- 
notic trance may persist in the normal state, while that of ordinary 
impressions as a rule does not, this fact may account for the numer- 
ous confessions by respectable women of incredible crimes reported 
in the books upon sorcery and witchcraft. The author summarizes 
his conclusions as follows: 1. During the hypnotic sleep the 
hypnotized subject remembers events of the waking state and 
‘events of previous hypnotic states. 2. In pi gues spontane- 
ous or induced, there is often an exaltation of memory. This 
exaltation can pon modify the mind of the subject to such 
a degree that he no more recognizes himself, and believes in a 
doubli g of his personality. 3. In the hypnotic state disorders, spon- 
taneously or artificially produced, may profoundly modify the func- 
tion of memory (Amnéstas provoquées, eomnésie). 4. After waking, the* 
subject has generally lost the memory of: what happened durin 
the hypnotic sleep. But with some patients a simple association o 
ideas is sufficient to recall whatis apparently forgotten. With some 
subjects, too, all is lost save the memory of hallucinations produced 
during the hypnotic sleep. This memory, by its persistence in the 
normal state, may cause serious trouble in the intelligence of the sub- 
pa. 5. The forgetting of acts done in the hypnotic state is at the 
iscretion of the experimenter, who by a simple suggestion can recall 
the partial or total memory of them. 6. Acts done in the normal 
state, or in the hypnotic state under the inBuence of a verbal sugges- 
tion given during the sleep, are subject to the same laws of memory 
as acts done during hypnosis that are not suggested,t. å. after they are 
performed they are forgotten when the subject is awake, and recalled 
to memory in subsequent hypnotic states. 7. Suggestion appears to 
be entirely a phenomenon of unconscious memory. 8. Thestudy of 
memory, 1n its relations to hypnotism, enables one better to deter- 
mine the responsibility of the hypnotic subject. Also, thanks to this 
study, one can better understand certain facts formerly deemed 
supernatural. j H. B. 


Sur la polarisation psychique dans la phase somnambuligus de P hypno- 
tisms. Brancur and Soarmrer. Rev. Philos., Feb. 1887. 


The folowing new experiments still further illustrate what Binet 
and Féré first called psychic polarization. A pleasure trip on g rail- 
road is ested to a patient who can only with great difficulty be 
put in any but the somnambulic stage of hypnotism. On applying a 
magnet acentimeter from the back of the neck she becomes troubled 
and thinks of a railway disaster. Many other illustrations are given 
in which the emotional state and a corresponding image are reversed 
by a magnet. Emotional states in the somnambulic phase cause oscil- 
lations of the galvanometric needle, but this does not occur if the sub- 
ject is weakened. With each impression the opposite is developed but 
not attended to. Attention views only one term of pairs of opposites 
go long as it follows logical or associative laws, but when these are 


PSYOHOLOGIOAL LITERATURE. 515 


weakened, as in somnambulism, the opposite of each idea emerges, 
and thought drops to the des Wee contrast or antithesis, and correla- 
tive ideas are no longer modified or co-ordinated as in the higher 
stages of normal life. A magnet even brings out in the somnambulic 
consciousness a complementary color. 


LD anesthésie systématiste at la dissociation des phénomènes psychologiques. 
Przeee JANET. ` Rev. Philos., Mai, 1887. 


After reporting an interesting series of experiments illustrating 
negative hallucination or systematized anaesthesia (where a. g. a sub- 
ject in response to su ions made in the hypnotic state is unable 
to see or do certain things on waking), such suggestibility is ascribed 
to a state of dissociation. Psychic phenomena may be conscious, but 
leave no trace in memory, because all ordinary associative traces 
are forgotten. When a subject is unable to see among a dozen cards 
in her lap all those marked with a cross, containing numbers which 
are a multiple of three, or certain persons, etc., as aresult of hypnotic 
DEES OD it is not to be explained by assuming unconscious per- 
ception. The objects must in asense be seen in order to be excluded, 
,and it is an error to say that sensation is destroyed. Association’ 

springs up, moreover, between the objects thus tabooed from waking 
consciousness. What are the limits of this dissociation, how many 
aggregates of states may thus be formed, or better, what are the phe- 
nomena that are not thus subdivisible, cannot yet be told. 


De la prétendus viele somnambuliqgus. Dgunoguz. Rev. Philos., Feb. 
and March, 1887. 


Invited-by M. Charcot to see some of his more remarkable patients, 
and allowed tofreely test them, M. Delboeuf reached the conclusion 
that the phenomena, though surprising, were not a tissue of mys- 
teries, but that the mental faculties of subjects in the somnambulic 
state of sleep, on waking are depressed to the same degree as in 
normal sleep, and points out many analogies to states he described 
‘in his well known work on sleep and dreams. The sleep walker is 
monotonous and plays only the tune he is wound up for, or hatches 
only the egg deposited in his brain by the ester. Beaunis even 
says the subject proceeds to the prescribed end with the fatality of a 
falling stone, but thinks he is free. But yet if the act commanded 
is a little strange, while it is done all the same, the subject seeks 
reasons for doing it, and there are sometimes even traces of resist- 
ance, and the subject may even feel himself condemned, forced to 
an act. Beaunis concludes from hypnotic tests that the subjective 
conviction of freedom in these subjects does, and therefore in us may 
comport with perfect automatism. But, says Delboeuf, if we are not 
free we know nothing of the alternative between freedom and neces- 
sity. Rather-the hypnotizer is free and responsible, and the subject 
who acts on his suggestion is not. 


Das Wesen des Spiritismusvom physikalischen und physiologischen Stand- 
punkte. Dr. Hermann SPIEGEL. Leipsic, 1888, 70 pp. 

The “ sympathetic system ” is the organ of the ““Gemiith.” A “gpir- 
itist ” is one who can excite his sensibility ‘‘ reflexly from the centre,” 
while common men can do so only fromthe periphery. Hecan excite 
his intellect at will, but not his “ Gemüth,” and “separates his sen- 
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sibility from his motility,” whence his apparent clairvoyance, 
which increases as the functions of motion and willdecline. Thisis 
about the same as occurs in sleep. Thus the spiritist is “an artist 
of the first rank who plays the role of either an amateur or of a 
sleeper.”’ The pamphlet has no scientific value or method, but has 
the mild merit of attempting to turn attention from the realities and 
so-called facta of spiritualism, to seek the key to it all in the psycho- 
physiological processes of the “medium.” 


Le spiritisme. Dr. PAUL Gisren. Paris, 1887, 898 pp. 


This is a historical, critical and experimental study of “ occidental 
fakirism,’’ contains twenty-four cuts and 8 bibliography, and. is 
devoted more to “experimental spiritualism ” than to hypnotism. 
The author describes the researches of Crooks and Zoellner, raps, 
spontaneous writing, transportation of bodies without contact, in a 
bed surely hardly worthy a professional naturalist, and concludes 
with an appeal for a society for investigating “this branch of phys 
iological psychology.” an, Kardec, Eliphas Levi, Houdin, the 
fourth dimension of space, cell and plastidute gouls, theosophy, mys- 
ticism, ancient oracles and magic, comparative religions and theology ° 
are the chief centres of interest in this book, which thus illustrates 
how ineffective is the education which a man now receives in the 
young author’s chosen fleld to fit him to study with true scientific 
spirit and method, phenomena in such a field as modern hypnotism 
opens. : 


Magnétisme et hypnotisme. Dr. A. CULLERRE. 1887, 358 pp. 


This work, here published in a second enlarged edition, contains 
twenty-eight figures, is a very comprehensive survey of the whole 
field, historical, psychological, clinical, legal, etc; It is written 
from no well Tied standpoint, but modulates from illustrations of 
the Rochefort experimenters to thetel epathic drawings of the English 
society for psychic research, and thence to the localization di 
of Ferrier, with no clear method. The author is evidently a subur- 
ban ase general practitioner who has read and quotes exten- 
sively, 


La nouvel hypnotisme. L. MOUTIN. Paris, 1887, 220 pp. 


This illustrated book, though written by a public exhibitor of 
twelve years’ experience, and of repute not unlike that of Hansen 
Das and Donato, has a certain interest to the scientific student o 
hypnotism. The author is evidently frank in detailing the manipu- 
lations and other methods he has found successful with refractor 
subjects, and even in describing a list of accidents produced in vul- 
nerable gts by either submitting to-or witnessing his hypnotic 
seances. is drastic methods, the symptoms he relies on, which all 
evince profound nervous disturbance, the kind of scenes he describes 
as most effective with audiences, all tend to show that despite the 
zeal displayed in propagating the cause of *‘ true magnetism,” which 
he says makes for health and science, public performances like his 
should be suppressed by law. 
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Der Hypnotismus, mit besonderer Beriickuchtigung seiner klinsschen und 
Sorenstschen Bedeutung. Klinische Zeit- und Streitfragen, Band 1, 
Heft 2. Prof. Dr. HEINRICH OBERSTEINER. Wien, 1887. 


This pamphlet presents, under the convenient captions, processes 
of hypnotization, sensory, motor, vegetative, psychic phenomena, 
suggestion, physiological explanation, therapeutic and forensic appli- 
cations, @ very concise account, by a well known physiological inves- 
tigator, of the best results reached in this field by recent studies, and 
is especially addressed to practical physicians. It is by far the 
best 1n its space and ought to be translated into English and placed 
in the hands of every medical practitioner. 


Der Hypnottsmus in Frankreich, Max'Dessor. Sphinx, March, 1887, 
pp. 141-180. l 


This article describes briefly the literature upon the subject during 
the last few years, and contains the best general bibliography upon 
the subject yet made. 


Dintensité des images mentales. A. Bryer. Rev. Philos., May, 1887. 


‘© The world of images has its laws and its mechanism. Merely to 
indicate an idea by way of suggestion is not enough ; it must be 
impressed. - It must not only be Introduced into the mind of the hyp- 
notized subject, but must be reinforced along the various associative 
lines of force, for we exteriorize associations as well as single images. 
Most female subjects have a certain sexual attraction for the mag- 
netizer which may be called “elective sensibility,” or ‘‘ experi- 
mental love.” Suggestion is really suggestive of form but not color. 
The tone of voice, direct appeals to attention, increase psychic Le 
excitability and make images intense. Association by resemblance 
may be intense, and association by contiguity ignored, as e. g. in 
echolalia. Looking at a red disk intensifies the effect of feeble 
suggestion to notics, making them effective and quickening 
the memory, and causing in a word the explosion of an-idea or act 
suggested. Peripheral excitation thas corresponds to diffuse, and 
specific suggestion to localized excitation. So risk often stimulates 
premeditated crime by giving a stroke of the whip, as it were, to the 
imagination. Even pressing the eyebrows together, as in volun- 
tary attention, causes psychic dynamogenesis, increases unconscious 
ressure on the dynamometer, and shortens reaction time. (Cf. Dr. 
mbard’s article in the November number of this journal on the 
knee-jerk.) Conversely, all contradictions enfeeble images, and may 
even expel them ; so also does all resistance on the part of the sub- 
ject, or a suggested image of paralysis. Separation of the eyebrows 
enfeebles movement and mental imagery. Paralysis may be sug- 
gested by association, as where hemiparesis is suggested and aphasia 
results with it, or where napa paralysis of & word involves 
paralysis of the associated image. 


Trance State in Inebriety, T. D. Croruxes. Journal of Nervous and 
Mental Diseases, Sept. and Oct., 1886. 

Dr. Crothers, who is probably the best authority in this country on 
the psychology of inebriety, adds in this article many interesting 
facts and inferences to his previous communication on this subject. 
Sudden partial loss of consciousness of variable duration he believes 
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to occur in the majority of cases of inebriety when there are no 
ptoms of intoxication. He may suddenly follow a line of con- 
uct considered but abandoned before, and carry it on with vigor for 
days or weeks and then stop abruptly, indicating the close of the 
trahce, and go on after with no reference to what he had done. 
Crimes are sometimes done in this state, with the most conclusive 
evidence of no memory of it whatever afterward. Even slight drink- 
ing often occasions blanks of memory so complete that others must 
inform the patient what has occurred. One wakes up, as it were, 
and finds himself in a Turkish bath with no idea of how he came 
there, This alternative state is perhaps best illustrated.in periodic 
drinkers with long intervals between sprees. All inebriates are bad 
witnesses as to themselves or their surroundings. The problem of 
responsibility for crime in such cases is a large fleld for futurestudy. 
The relation of these phenomena to epileptic trances, as e. g. of the 
kind lately described by Dr. Hammond fo account for mysterious 
disappearances, and to cases of hypnotic trance, multiple personality, 
etc., is yet to be traced. 


Ueber die thorapeutische Verwendung der Hypnoss. Dr. RICHARD 
ScuuLz. Neurologisches Centralblatt, Nov. 1887. ° 


A grave case of hysterical paraplegia, of -two years’ duration, in a 
seventeen-year old peasant girl who had been unaffected by other 
methods of treatment, was ost entirely cured by a few weeks of 
hypnotic suggestion. This case was studied with indefatigable dili- 
gence, and the exact extent of dermal anaesthesia for different tactile 
stimuli was carefully determined, and its changes shown by conve- 
nient illustrations. The same care was also directed to the demarca- 
tion of retinal insensibility. The description of the gradual devel- 
opment of the hypnotic state and of its curative effects is interesting 
in itself, and is made still moreso by the fact that Dr. Schulz is 
himself a good hypnotic subject and gives his owg impressions of 
the subjective nature of the hypnotic state. He inclines to Heiden- 
hain’s opinion that the cause of this state is the inhibition of ganglion 
cells of the cortex, induced by faint but prolonged stimuli of the 
facial, auditory, or optic nerve. With his patient, he believes the 
psychic impression that he possessed some marvellous mystic power 
played the leading therapeutic role. The reason German physicians 

ave been less eager to follow the lines of investigation opened b 
Charcot and his school at Paris, and by Bernheim, Liebeaultfan 
Beaunis of Nancy, is, he thinks, that electricity and the Weir-Mitchell 
and Playfair-Burkart modes of treatment have been so much more 
widely used in Germany than in France, and with such good results ; 
but strongly dissents from an opinion expressed by a recent writer 
that German medicine should maintain an attitude of coolness towar 
the entire problem of hypnotism. 


Two interesting new cases of hystero-traumatic paralysis in men are 
reported from Charcot’s clinique in Le Progres Médical for Jan. 22, 1887. 
À waiter, aged twenty-nine, of neuropathie heredity and history, was 
bruised by a vehicle. He often A the details of the accident in 
the ensuing delirium, but quite differently from the real facts, which 
seemed to indicate forgetfulness of all that took place at the moment of 
the accident. He experienced intense cerebral commotion followed by 
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the traumatic retrograde amnesia of Ribotand Azam. There was in- 
creasing immobility of the limbs ; absolute anaesthesia of the pharynx 
such that the finger could be thrust to the epiglottis without the least 
reaction. Hearing was reduced and the field of vision was obscured 
concentrically in both eyes. The dermal anaesthesia extended dver 
the entire surface of the lower limbs, save only the entire sole of the 
right and the anterior half of the sole of the left foot. This mode of 
limitation of anaesthesia is very different from that produced in 
organic lesions of the spinal cord, where the insensibility extends 
over the lower abdominal regions, and is marked off from the normal 
parts near the umbilicus by a line nearly perpendicular to the axis 
of the body. The delimitation rather corresponds quite closely, as is 
shown by plates, to that produced in hypnotized hemianaesthesic 
subjects whieh in the somnambulic stage paralysis is suggested on 
the normal side. The explanation for this case is therefore the follow- 
ing: At the instant of the accident the patient lost consciousness for 
several hours, and afterwards lay for several days in a state of torpor or 
obnubilation, propitious for the efficacy of suggestion. ‘Local shock ”’ 
left the limbs weak, and the idea of paralysis was auto-suggested, 
which was aided to vividness by emotional perturbation. It 1s possi- 
Dle that the idea thus developed ‘vas that the limbs were crushed and 
even removed. Schreck-lamungenen, fear-pareses, and the sentiments 
of feebleness produced by strong emotions probably exhibit parts of 
the same mechanism or terms of the same series of not yet well 
ordered phenomena. If this explanation be correct, this case is an 
illustration of reflex unconscious cerebration where the centre of the 
diastaltic arc is that part of the cortex representing the centres of 
voluntary psychic movement, mental unity being thus easily disgo- 
ciated, so that adjacent regions are unaffected. The fact that the 
paresis had suddenly vanished in a convulsive attack confirms diag- 
nosis of hysteric symptoms, but the anaesthesia was not reduced. 
The second case is that of an athletic man of twenty-five, of imagina- 
tive and moody temperament. After a slight contusion on the 
shoulder he conceived the idea that the entire right arm was removed 
and a heavy weight hung in its pae Sensibility was reduced in the 
field of special senses and over the entire dermal surface of the body. 
Although not hypnotizable, the state of suggestibility is developed 
by the cerebral disturbance produced by nervous shock. 


9 Pécriture hysiérique. A. BINET. Rev. Philosophique, Jan., 
. 887. 


In the case of hypnotics who write, as they think, conformably 
to the character of the personality impressed upon them, it is possible 
that a mental model furnished by memory may have been copied. If 
so, these cases are of small use to the graphologist who seeks in writ- 
ing the unconscious expression of character. . Binet states it as a 
law that all sensory excitement produced by colors, a magnet, praise, 
etc., excite in hyperexcitable subject a general dynamogenesis caus- 
ing enlarged and often more rapid writing. The character of thesen- 
timent written often instinctively enlarges the script, which in such 
subjects is soon reduced by fatigue to perhaps even less than its 
normal size. Excitation and depression are thus directly mirrored. 
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Ueber die Arto-suggestion bet den Hypnotisirien. N. CYBULSKI. Cen- 
tralblatt f. Physiologie, No. 12. | 


Although cases in which hypnotic subjects can send themselves to 
sleep have been recorded, no special observation of the phenomenon 
has been made. The author observed that such subjects could hypno- 
tize themselves at any time and entirely independently of the opera- 
tor. For this purpose the subject has only to imagine for a minute 
or less that the operator commands himtosleep. The author, with- 
out the subject’s knowledge, induced s third party (who had no 
influence on the subject) to propose to the hypnotic that he should 
imagine that a definite time after awakening he should perform a 
certain action or have acertain hallucination. Although the subject 
did not suspect that this proposal originated with the operator, he 
went through the ser FA in detail. Furthermore, if the subject 
imagines on going to 8 ee that he is in a hie with a certain person, 
even though hypnotized by his operator, he remains indifferent to 
the latter. From these observations the author concludes: (1). That 
the rADo between subject and operator is due simply to the fact 
that the former has the latter in mind when passing into the a 
notie state. (2). That all pss methods are at bottom only, 
various devices for getting the subject to fix his attention upon a 
single concept. (3). These observations help to explain such phe- 
nomena as hypnotizing through the telephone and certain phases of 
so-called “telepathy.” (4). That results are valid only if the subject 
in the waking condition had no knowledge of what it is proposed to 
do with him when hypnotized ; if he does know it, any result what- 
ever can be obtained. This explains what has been ascribed to the 
action of the magnet, and go on. J.J. 


Magnetismus und Hypnotiemus, Eine Darstellung dieses Gebietes mit 
besonderer Berticksichtigung der Beziehungen zwischen den 
mineralischen i, aaa und dem sogenangten thierischen 
Magnetismus oder Hypnotismus. G. GASSMANN. 218 pp. 


This volume appears in a series of manuals forming an electro- 
technical library, and the scientific character of its associations gives 
it a scientific appearance which it far from deserves. The material 
is indiscriminatingly collected from all sources; an account of a 
strictly scientific eriment on one page and an utterly incredible 
sensational (all ed) fact on the next. While denying thatgthe 

et can do all that the mediaeval sorcerers claimed for it, the 

or yet holds that its influence on the body is underestimated, 
and that itis “an incontrovertible fact that water undergoes some 
change by being magnetized with the hand.” 

The author has invented an improved ‘‘hypnoscope”’ or little 
magnet, to be applied to the finger, and by the sensations then, 
aroused to furnish a criterion of the hypnotizability of the subject. 
Two thirds of about 500 persons who tried it experienced certain 
a aan sensations, and many of these were more or less ready 

ypnotic subjects. But the many experiments in which magnets of 
the greatest strength have been used in such a way as to preclude 
the action of the subject’s imagination, without getting the slightest 
result, are utterly ignored. In the same way no mention is made of 
the experiments that show that transfers can be obtained indepen- 
dently of the magnet. The author assumes as a proved fact what isa 
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matter of extreme doubt, viz. that the magnet has an influence on 
the human body. Heis no less shy in accepting the truth of thought 
transference, and believes that very sensitive subjects can be made 
aphasic by looking at the left side of their heads. 

The useful portion of the book consists of the historical notes (not 
always accurate, however ; ante? it is said that Dr. Pigeaire really had 
a patient who earned the 3 franc prize for clairvoyance, while 
the true and usual statement is that this subject refused to conform 
to the conditions of the Academy of Sciences); of the abstracts of some 
scientific papers, and the exceptionally numerous and admirable 
illustrations. In short, the book hasan unfortunate pseudo-scientific 
air, and is much legs reliable than some of the recent French com- 
pilations on.the same subject. J. J. 


Experiments in Improving the Oondttion of Deaf Mutes by Hypnotism. 
Dr. BERKHAN. Berlin. klin. Wochenschr., 7 Feb., 1887. 


Nine boys in a deaf mute institution in Braunchsweig were hyp- 
notized by gazing at a glass button, after their hearing had been care- 
fully tested fora variety of noises. During the hypnosis vowels were 
spoken into the ears of the patients and other noises made, and they 
“were aroused as soon ag possible. The hearing of the boys was tested 
about half an hour later, and the process was repeated from four to 
gix times on each boy with intervals of a week. The hearing of four 
of them has very tly improved, though by no means restored, 
and at the time of the report the improvement had lasted about 
eighteen months. 


De la suggestion et de sas applications à la pedagogie. Dr. BERILLON. 
Paris, 1888, 16 pp. ' 


This is a continuation and reinforcement of the writer’s pape on 
the same subject in 1886. The method of putting bad children to 
sleep so gradually as to awaken no opposition, and by purely verbal 
suggestion, is first stated. The nature of the suggestion is next dis- 
cussed. This must be formulated with great precision, after a 
careful moral diagnosis, and often repeated In a voice and manner at 
once authoritative and sweet. This isan art of itself, and consists in 
condensing to laconic brevity the moral needs of the child, witha 
view also to ready realizability. The child must be alone and not 
eke Ge to taunts of his fellows for being subjected to the process. A 

er of new cures of laziness, perverse instincts, grave defects of 
character, nervous tics, incontinence of urine both by day and b 
night, menstrual irregularities, chorea and irascibility, are narrated. 
Bernheim endorsed these conclusions at the end of the paper, and 
adds that the mother’s means of putting her child to sleep are the 
original hypnotic methods. 


Variations dela personnalité. Docteurs H. Bourse et P. Bunor, pro- 
fesseurs a l’École de Médecine de Rochefort. Paris, 1888, 314 pp. 


This book begins with a more detailed study of the case of V... Louis, 
of multiple personality fame, whose states have been described more 
briefly by Camuset, du Saulle, Richer, Voisin, Ribot, and F. W. A. 
Myers of the English society for psychic research. This subject 
was born in February, 1863, of an hysterical mother and an unknown 
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father. As a boy he was a vagabond &nd a thief, and since 1880 had 
filled a number of servile stations and been a patient in several hos- 
pitals, where his hysterical attacks attracted much attention. The 
six primary states or personalities of this subject are described, with 
the convenient table of Mr. Meyer showing for each state the 
extent of the subject’s memory, his disposition and education, 
hee and anaesthesic toms, dynamism for both hands, ete. 

ther intermediate states, both spontaneous and provoked, are ob- 
served by these authors, who also observe perfect accord between the 
physical and attendant mental symptoms of each state, and tolerable 
accord between the successive personations of the same role go far 
as could be gathered. Each of these states and others are shown 
by photograph. The last half of the book is occupied by accounts 
conveniently compiled from many sources of other of the more 
important subjects of these changes. An abstract of explanatory 
theories is given in the last chapter, and the authors themselves 
explain these changes by variations in the focusing and diffusion of 
latent and potent nervous energy. Therapeutics must learn to dis- 
tribute this force more evenly, and pedagogy to determine its place 
and degree of concentration. 


Étude sur ls coomagnétisme, A. A. Lutexavur. Nancy, 1883, 29 pp. 


Forty-five children, most of them under thre years of age, suffer- 
ing from various diseases, each case of which is described in some 
detail, were cured or helped by the author’s touch without pressure. 
Sometimes the hands were merely laid on, and sometimes the surface 
of the body was lightly stroked. From these resulta, which cannot 
be ascribed to heat or su ion, the writer concludes that we must 
admit, along with the theory of w awa held by the school of 
Nancy, that the fluidists are also partly right. Nervous vibrations or 
neie can thus be transmitted during the waking state from an 
active to a passive or suffering eonim In his earlier and very 
important work on sleep, in 1886, the author had héld that conscious 
thought has an equilibrating power which during artificial sleep 
can be made by Pargesnon to transport the nervous force of the sub- 
ject from points of the body where it is abundant to parts where it 
1s deficient or needs excitation. Mental acts thus may diffuse energy 
from centres where its accumulation causes disorders to centres dis- 
ordered by defect. With infants, touch redistributes energy and 
causes an organic calm without mental action. People of energetic, 
sanguine combustion impress others most strongly. Wemustadmit 
an irreducible force, sus generis, and of great therapeutic power. The 
motto of this pamphlet is, “ He was in the world and the world 
knew him not.” e author’s protest against the infallibility of 
academies, and his bitter words concerning the neglect and scorn 
often meted out to great discoverers, remind us, in view of the fact 
that it was his great work, above referred to, which gave its char- 
acter to the Nancy school, and the theory which he now so sadly 
lapses from in his old age, of the no less just complaint of Sterling, 
the originator of the modern idealistic movement in England, of sim- 
ilar want of recognition. 


De la suggestion h iigus, dans ses rapporta avec le drott civil et ls droit 
criminel, I. Litaror. Paris, 1884, 70 pp. 

This often cited memoir, by a distinguished jurist, recognizes the 

unconscious fatality with which hypnotic suggestions are often 
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enforced, which may render the subject powerless against criminal 
tentatives. He realizes that souvenirs which are effaced in the wak- 
ing state may be revived by new hypnotization. Even days after 
they are suggested to them, hypnotic subjects may commit crime for 
which they ehould be held irresponsible, and for which the suggester 
alone should be punished. Courts should not have power to hyp- 
notize witnesses to obtain from them confessions, or ony against 
others. This should apply to all civil acts, wills, etc. Ifa victim of 
@ crime, or an Eos) pergon, however, demands the test of h 
notism for himeelf, it may be granted under certain specified con 
tions. It is recognized that to certain persons in a state of a pa 
waking, suggestions of acts may be effectively given. This, of course, 
is a point of great importance in criminal practice. No oneshould be 
hypnotized save in the presence of witnesses. Hypnotization is the dis- 
covery, not the creation, of the capacity of being morally and men- 
tally vivisected. This work PARAE references to many interesting 
legal cases. ; 


De Vorigine des effets curatifs de P hypnotisma, étude de psychologie expért- 
mentale. J. DELBOEUF. Paris, 1887, 42 pp. 


° After visiting the Salpêtrière, and experimenting much himself, this 
observer, whose admirable work on dreams had qualified him to 
express an o inion, #ttempts to o plan hypnotism as a therapeutic 
agent as follows: Commonly, the organism and tissues under 
the influence of the great pen Saati ee of nerves are with- 
drawn from the action of the will. The he heres do not normally 
‘interfere with the functions of the non-striated muscles, the vaso- 
motors, glands, etc., or at least if they interfere their role is com- 
plicated and obscure. This was not ways so. As we descend the 
animal scale toward protoplasm, organisms were sensibly affected by 
all that passed within them as well as on their periphery. With the 
division of work, and the development of the senses c arged with 
ee exterhal relations with all that could help or mar the 

ity of the individual, and other or of attack, defense, etc. 

the internal management was committed more and more to aservant 
which consciousness had trained till it suid be trusted to act for 
itself. The life of relations thus absorbs attention from vegetative 
functions. In the hypnotic state, however, the subject may violently 
withdraw from the external world and all his energy is directed to 
any sugge ested point. If any internal function bas fallen out of order, 
the higher brain forces can be turned on to it, as an object long 
aes but not all unknown, and often with the best curative 
effects 


Force psychique et suggestion mentale. Dr. CLAUDE PERRONNET. Paris, 
1886, 72 pp. 


The author, who is a professor of philosophy, holds that the best 
actions of undulations produced in the periphery of the body by the 
on of thought, is a subject who has been hypnotized and deprived 
a dea dreams. He would replace the theory of fluidism by that 
‘undulationism.’”’? He has hypnotized 423 patients suffering from 
ay diseases, six-sevenths of them women. Of this total num- 
ber, 288 were essentially improved by mental suggestion. Catalepsy, 
hysteria, migraine and epilepsy were most often helped, and in this 
order 
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Les suggestions hypnotiques, une lacune dans la lot. F. DELACROIX, 
Paris, 1887, 47 pp. 


The reform for which this magistrate pleads is summed up in the 
new legal provision he proposes, vix: 1. No one shall practice hyp- 
notism unless he be a duly authorized physician, and be assisted by 
a second physician especially licensed upon this topic. All public 
exhibitions ‘of h pao am save in schools and laboratories legally 
chartered, should be forbidden. 2. Al infractions of this article 
shall be punished by imprisonment of from six days to two years, 
and by a fine of from 16 to 2000 francs, or by one of these alone. 


Le magnétisme animal. Dr. F. Borrty. 2nded. 1886, 292 pp. 


, The author writes in the atmosphere of the Salpétriére. His book 
is probably the best presentation of the whole subject in its space, 
which is much less than that occupied by Binet and Féré. There are 
slight experimental and critical additions. 


f 


Du sommeil provoqué chez les hystériquss. Eesai d explication psychologique 
de ses causes et ses effets. A. EsprNas. Bordeaux, 1884, 29 pp. 


The initial cause of induced sleep in hysterical subjects is the” 
exhaustion of the higher centres by excitation. In normal persons 
the nervous elements contain a considerable quantity of force en 
tension. In hysterical persons the quantity of this force in each 
nervous element is small. In the case of normal persons, peripheral 
excitations which tend to set free the nervous force sn tension meet 
with a strong resistance when they reach the higher centres. The 
higher centres act as centres of arrest by checking the movements 
which the peripheral excitations would produce 1f they were per- 
mitted to reach the motor centres. In hysterical persons, on the other 
hand, the excitations which exceed a certain degree of intensity do 
not meet any resistance from the higher centres ig their passage to 
the ideo-motor centres, and therefore these excitations set free the 
nervous force in the ideo-motor centres. Thus because of the small 
x. of nervous force, the ch ta centres are easily exhausted and 
the peripheral excitations are left unobstructed. The exhaustion of 
the activity of the centres of ideation causes a diminution, if not 
a suppression, of all sensorial or cutaneous sensibility, and this in 
turn produces a diminution or suppression of consciousness. Accord- 
ing to Professor Espinas, then, that which makes hysterical individ- 
. uals subject to hypnotism is the weak condition of the higher centres 

which are easily exhausted, and which diminishes consciousness 
according to the degree of exhaustion. C. A. O. 


After witnessing the hypnotic exhibitions of Señor Das, at the 
Spanish court, in January cf this year, the Hann. Cour. reports that 
Queen Christine is said to have completely hypnotized a young lady 
of the court who showed remarkable powers of clairvoyance, if the 
detailed report can be relied on. After rousing the young lady, the 
rere asked Señor Das if the power to excite magnetism resided in 
all persons, and was told that it slumbered in all who had irresistible 
power of will and perfect concentration of thought. The Queen then 
desired to be hypnotized, but although the strongest means were 
tried for some time, the Queen was not only unaffected, but seemed to 
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show greater power of will than the professor bimself. Two German 
journals, however, report that the experiment succeeded, but one of 
hem expresses the hope that it did not, on account of the grave con- 
sequences that might have befallen the country had the Queen really 
developed this high degree of suggestibility. 


We have above attempted to present to our readers a digest of the 
chief representative books illustrating the different lines of experi- 
ment and observations and the different theoretic standpoints lately 
developed concerning hypnotism. There are other large works 
and countless smaller ones, besides all the contents of the Revus de 
V Hypnotisme, edited by Dr. Edgar Berilion, and a growing number of 
works of French fiction occupied either chiefly or incidentally with 
multiplex personality, telepathy, transfer, or other spurious or gen- 
uine phenomena of hypnotism. Ina future number we hope to pub- 
lish results of a line of research already long under way in the psycho- 

ohysic rooms of this university, which we believe shed additional 
fight on one important group of these facts. One moral of all this 
movement is most obvious and impressive, viz. that physicians 
cannot study these phenomena with safety to their scientific reputa- 
Qon without more training in modern psychology than even the best 
medical schools either in France or in our own country now afford. 
To this we shall recur at length later. 


Jii.—_EXPERIMENTAL, 


Usher Holmgren’s vermeintlichen Nachweis der Hlementarempfindungen 
` des Gesichissinns. E. Hering. Pfliiger’s Archiv, Vol. 40, p. 1. 


Holmgren is supposed to have poe by some experiments which 
he described before the Medical Congress in Copenhagen in 1884, 
that the Young-Helmholtz theory of color sensation is the correct 
theory. His plaf was to throw a very small and sharp image of a 
very small hole in a metal plate on the retina. If the diameter of 
the image is smaller than that of a cone, then white light ought to | 
look red, green or violet according as it falls upon one or another of 
the con¢s of a cone triad ; if it falls half way between two it ought 
to look purpe yellow or blue, and only when it hitsall three equally 
would it look white. If only saturated yellow light is allowed to 
come through the hole it may look red or green, but never violet or 
white. A white hole ought then to look in general colored, and only 
occasionally white ; that is, provided (1) that the theory is true, ( 
that a small enough image can be produced, and (3) that in spite o 
the constant, rapid, involuntary motions of the eye, the different sen- 
sations furnished by the different cones can be distinguished in con- 
sciousness. Holmgren succeeded in his experiments with homoge- 
neous yellow light from a spectrum. He was less successful with 
blue light, and he does not seem to have tried white light. Hering 
criticises his method and, on repeating his experiments, failed to 
obtain his results. 

Holmgren says that after struggling for some time with the diffi- 
culty of producing a sufficiently sharp image on the retina, he hit 
upon the idea of using a telescope, and that this instrument must 
hereafter be looked upon as an indispensable aid to all experiments 
of this sort. Hering says that this is surprising; for producing a 
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small sharp image onë should use what Volkmann calls a makro- 
op ra A that is, the objective of a telescope so arranged 
that the real, diminished image formed by it may be looked at b 
the naked eye at the proper distance for distinct vision. Suherical 
aberration is to be pue ed against by a diaphragm with opening 
smaller than that of the pupil, but not so small as to allow insuffi- 
_ cient light to pass through, nor as to let diffraction about the edge 
interfere with the image. This arrangement is what is always used 
to determine the fineness of vision of the retina, and to find out how 
small a colored object must be to lose its color. Ifa hole 1 mm. big 
is looked at at a distance of 1m. its image is already less than the 
diameter of a cone in the fovea; if it is put at a distance of 5m. 
and looked at with a ‘telescope which magnifies five times there 
would be meer no change in the size of the i , and 
hence nothing would be gained by the telescope; but what Hering 
has called the aberration region (to be distinguished .from the dis- 
pararon region, due to incorrect accommodation) might be greater 
an without the telescope and with the diaphragm, if the cone of 
light which enters the eye were greater. But the “ bright spot” in 
front of the telescope is in general smaller than the pupil, and Her- 
ing does not say that he makes the aperture in his diaphragm very ' 
much smader than the pupil ; hence he does not seem to have estab- 
lished that the use of the telescope, with proper precautions, is par- 
ticularly injurious. 
eae te next criticism is that Holmgren in moving his eye may 
have allowed now one side and now the other side of his pupil to 
become covered by the dark pee of the or. This would lead 
to a known source of error. a narrow line of light, formed by one 
card held parallel to another but several feet in front of it, be looked 
at with one eye, its borders appear red and blue. This is because 
the aberration region, which is usually white on account of the 
superposition of rings of color on one side of the green upon rings of 
color on the other side of the green, has now half of each set of 
mee cut off, and hence is blue on one side and red on the other, or, 
with yellow light, red on one side and green on the other. This 
` objection would be without force if Holmgren had used absolutely 
- homogeneous light, and. Hering’s next step is to show that he did 
not take sufficient pee to thatend. An absolutely homoge- 
neous al light can be had only if the hole is exactly in the 
plane of (the image of) the spectrum. With the hole in any other 
position, rays of different refrangibility can get through, and as 
they are moving in different directions, a change in the position of 
the eye will cause the spot to look now of one color and now of 
another. That yellow should easily become red or green, but that 
green should not become yellow and blue, is owing to the fact that 
with a feeble light the yellow and blue of the spectrum are of par- 
ticularly feeble intensity. A very feeble spectrum looks red, green 
a violet ete Eva well Oa i Gala Pa 
ering re e exp ents, using a metal plate with a very 
thin spot init and a conical hole in the centré of the thin spot .09 
mm. in diameter at the small end. The plane of the hole was in 
the plane of the spectrum, and 20 cm. in front of it was a Hartnack 
objective system with a diaphragm. When the eye, properly 
ed from extraneous light, was at the right distance, different 
or different wave lengths, the calculated size of the image was less 
than that of a small cone, and sometimes only one fo as great. 


\ 
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With this arrangement the Holmgren effect was not obtained, but 
yellow light did become red and green, both with and without a 
telescope, when the arrangement of the apparatus was inexact. It 
seems singular that Holmgren did not try the light of sodium ina 
Bunsen flame. With the sodium, lithium and thallium flame 
Hering was not able to obtain any change of color at all. He 
observed, what was known before, that yellow becomes white with 
diminished intensity, green very rapidly so, and red not at all. 
He observed also that weak blue points cannot be seen at all by 
direct vision (on account of absorption by the yellow spot), and that 
green and white points are strikingly brighter in indirect vision. 
Holmgren says that white light might be tried, but that, “den 
Kiirzs wegen,” he used only spectral light. There are certain points 
in nature which can be looked at in much shorter time than small 
holes lighted up by the spectrum,—they are the stars. Even when 
looked at through the telescope they present no change of color with 
change of position of the eye: it seems impossible that this should 
“be the case if Holmgren’s experiments were to be relied upon. 
Herings argument is not at all skillfully carried out, but neverthe- 
less it seems to be quite conclusive against Holmgren’s inferences. 
Jt does nothing to dtsprove the Young-Helmholtz theory of color 
sensation, though it would be very effective against it if it could be 
shown that the image on the retina had been shorn of its aberration 
circle. Helmholtz himself has said, however, that there is no reason 
for supposing that the three different sensations may not be three 
different activities in one and the same cone, and that the supposi- 
tion of three cones is kept up merely for the sake of greater facility 
in speaking about the matter. CHRISTINE LADD-FRANKLIN. 


Ine Gesetemissighett des Hellighetiscontrastes. H. EBBINGHAUS, Berlin. 
Sitzber. der K. Preuss. Akad. der Wissensch. zu Berlin, 1887, 
Sitzung vom 1, December. 15 pp. 


To this very difficult topic of experimental psychology Dr. Ebbing- 
haus, whose study of the laws of memory is deservedly well known, 
makes a very valuable contribution. e succeeded in preparing a 
series of papers varying ape fe shades of gray from the whitest 
white to the blackest black, and was able to get 53 such shades dif- 
fering by objectively equal differences of brightness. The general 
tone of the grays was approximated to that a by the rotation 
of pure black with pure white. He cut disks 2 cm. in diameter 
from these various papers, and placing a given disk ona background 
of its own shade, he found what shade of disk he had to place upon 
a background of a different degree of brightness in order that the 
two disks shall seem equally bright. It is evident that the differ- 
ence in brightness of the two disks measures the amount of contrast. 
Working with great attention to details and with conditions analo- 

ous to those that the eys is subjected to in our every-day vision, he 

educed from a large number of experiments the following laws: 
1. Disks placed upon a background darker than their own shade of 
gray have their brightness tnereased by an amount that is closel 
propor ics to the difference in brightness between disk and ground, 

ut is independent of the absolute brightness of the ground. On 
the average the brightening by contrast is from one quarter to one 
fifth of the difference between disk and ground. 2. A disk placed 
upon a darker ground has its brightness diminished proportionally to 
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the difference between disk and ground taken independently of the 
absolute shade of the ground. In addition the darkening is depen- 
dent upon the brightness of the ground, being inversely as the 
brightness of this ground when the differences between disk and 
und are equal. The amount of contrast is .3 of the difference 
betiveen disk and Broo divided by the bri range oe the ground. 
These laws yield ne pores, (1) + o LRU ) where 4 > H, 
and (2) = zD where 4 < H; or — c= E (h~ H)— ; 
where -+ ¢ indicates the brightening due to contrast, —e the darken- 
ing, A the brightness of the disk, and H that of the background, 
K, K? constants depending on individuals and conditions. An inter- 
eating deduction from the second law is that the darkening by con- 
trast its maximum effect when the ground has upon it a disk of 
half its own brightness. i 
Lehmann had studied the problem of contrast with rotating disks, 
and Ebbinghaus is able to show that the first law is deduciblé from 
the former’s results, his constant being .228. Of thegecond law, how- 
ever, no trace is to be found in Lehmann’s results, which is consid- 
ered as due to unfavorable conditions of experimentation. By way 
of explanation of the phenomena the author believes the process ta 
be in the retina itself, and supposes a change in sensitiveness of the 
torent portions of the retina due to slight variations in the blood 
suppy. l ; ! 
The second part of the paper is devoted to a test of Weber’s law. 
If a series of shades be arranged, the ratios forming a geometrical. 
rogression, the intervals of brightness will not seem the same 
roughout the scale, as Weber’s law demands, but both at the upper 
and at the lower ends the intervals will seem too small, while even 
in the medium portion slight differences can be detected. Con- 
versely, if we arrange a series of shades that, as far as these papers 
allow us to do, seem equally different (the comparison being made 
ir by pair), we will not get an exact geometrical series. But if we 
have in mind only ponon] approximate results we can say that 
within the limits of black and white, with which we ordinarily have 
to do, 8 series of subjectively equal intervals of sensations of bright- 
ness has objectively correspon to it a geometrical series of light 
intensities. Dividing the field of shades into seven divisions, the 
ratio for ing from-<ene to the other, from below upwards, was 
found to be 2.25, 2.11, 2.06, 1.77, 1.72, 1.68, 1.98. J. J. 


Ueber die Unterschisdsempfindliichkat fir Tonhihen. Epwanp Lux. 
Philosophische Studien, IV, 4, 1888. | 
` From the fact that we regard tone intervals as equal when the 
ratio of their vibration rates is the same, Fechner inferred that 
Weber’s law is valid for sensations of musical pitch. The validity 
of this inference was questioned by Preyer, who suggested that this 
perception of the equality of intervals might be due to the occurrence 
of overtones and so on, and furthermore showed that the smallest 
perceptible difference in the pitch of two tones was not proportional 
to their vibration rate, but much more nearly a) Setar constancy 
for all tones of'a medium pitch. Luft subjects the results of Preyer 
and others to a fair and rning criticism, and makes a series of 
observations in which care was taken to have the tortes equal in 
intensity, the latter being the point in-which Fechner saw the weak- 
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ness of Preyer’s results. A series of tuning-forks of 64, 128, 206, 512, 
1024, and vibrations per second were connected with resonator 
boxes that could be opened at will; on one pune of: the forks was 
arranged a mechanism by which its tone could be slightly and meas- 
urably altered. This consisted of a screw sliding a weight up or 
down along a millimeter scale. The observation consisted in slightly 
altering one of the forks of the same vibration rates, and by several 
slight adjustments, first from below the point of perceptibility to 
above it and then tice versa, to infer the point when the difference 
was just perceptible, as also the point when the two tones were first 
declared equal Wand? s well known modification of the method of 
‘just observable difference.” The result can be most briefly 
expressed by taking the average between the mean determination 
of the point of “observable difference” and the point of “equality.” 
This is given for Luft himself in the following table: 


No. of vibrations, 64 128 256 512 1024 2048 
Observable difference, 149 .159 .282 .251 .218 .362 


The first number, for example, indicates that a change of .149 of a 
vibration per second of a fork vibrating 64 times per second is just 
‘perceptible to the ear as a difference in pitch, but, as is true through- 
out, without an appreciation of the direction (whether higher or 
lower) of this difference. If Weber’s law were true these numbers 
should be (taking .149 or .15 as the standard) .15, .30, .60, 1.20, 2.40, 
4,80. One sees at once that Weber’s law does not at all hold, there 
being a much greater approximation to a constancy (about .2 of a 
vibration per second) in the just observable difference of tones 
between 64 and 1024 vibrations per second. Above and below this 
point the sensibility undoubtedly decreases, but probably not in the 
ratio demanded by Weber’s law. Other points of importance are 
that the effect of practice is very marked and must first be eliminated ; 
that this effect is decidedly greater with low than with high notes; 
and that the effect of fatigue is also very evident. 

Luft also made some determinations by the method of “right and 
wrong cases,” but the method is so clumsily applied that an infer- 
ence from the results has little value except to corroborate in a vague 
way the results already recorded. He thus agrees with Preyer, 
though the numerical results of the two are not comparable as they 


stand. 

This well designed study suggests comment in two directions. In 
the first place; granted that Weber’s law does not hold for differences 
of pitch (and this Fechner afterwards practically admitted), how can 
weexplain the acute perception of the equality of tone intervals, and 
what psychophysic bearing has this perception? In thesecond place, 
this study is unsatisfactory because it could so easily have been more 
valuable. Itis an instance of a good observer hampered by a poor 
method. The object of experimentation is to reduce subjective 
influences to a minimum, while the method of the “just observable 
difference” brings them to the front. Not until results obtained in 
Leipzig can be repeated elsewhere with as great an assurance of 
reaching the same conclusion as the nature of the experiment war- 
rants, will psychophysics be ATON er an exact science; and 
the first step in that direction is the employment of controllable and 
logically justifiable methods. The methods employed in this research 
would not pass such a test. J. J. 
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Usher den Hinfluss einer Sinneserregung auf die aby (ek Sinnesempfin- 
dungen. VICTOR Unsantscuimsca. Pfliger’s Archiv f. d. ges. 
Physiologie, X LU; 8-4, 1888. 

The well known cross-associations between the senses, by which, 
for example, a pera s one calls up a red color, etc., and of which 
Bleuler, Lehmann and Mr. Galton have given so able descriptions, sug- 
gested to the author an experimental investigation of the influence of 
a sense impression through one sense upon that through another. In 
particular he asked if one sense organ is stimulated with the smallest 
stimulus that will arouse a definite sensation of a certain kind, will 
the simultaneous excitation of another sense organ have an influence, 
favorable or otherwise, upon the perception of the first? This ques- 
tion he answers in the a ative for almost every type of sensation. 
It will only be necessary to sample his observations here and there, 
asking the reader to remember that almost any pair of sensations 
that he selects will have a similar influence to that described. 

(1.) Patchés of color are seen at a distance at which the color can 
scarcely be made out; a tuning-fork is sounded and: the general 
result is that colors formerly not visible are brought into the sensory 
field ; as Fechner would state it, the threshold is lowered. an 
forks applied to both ears, high-pitched forks, are most influential $ ° 
and wide individual variations characterize all the results, in gome 
_ cages even reversing the usual result. The influence upon different 
colors is also variable. Barely legible print is often read when a 
sound accompanies the effort. Sounds similarly influence smells, 
tastes, and touches; the increase of pain by a Pesan noise being 
brought under the last head. 

(2.) A sound has its intensity decreased if the eyes be closed, 
increased if the illumination be brightened. Colors have a strong 
effect. In one case the ticking of a watch was made more distinct 
by the sight of red-and green, leas distinct by that of blue and yel- 
low: The influence of sights upon musical tones ig marked and vari- 
ous, the effect being different for high from what it is for low tones. 
Musically gifted persons show these phenomena best. Another 
curious phenomenon is the localization of tones in different parta of 
the përson, transversely along the head in one case. and this 
sai t though very different from individual to individual, is 
remarkably constant in any one cage. Sights also affect subjective 
noises, a8 the rushing in the ears, and stranger still, the effect of an 
impression upon one eye influences the sounds in the ear on the same 
side decidedly more than theother. The So eae? ila which these 
effects arise and die out is also very variable, and some time meas- 
urements are noted. The influence of sights upon smell is difficult 
to detect, but upon taste is marked. Sensations of temperature, as 
‘also of pain, are increased by increase of illumination. ' Comple- 
mentary colors seem to have a similar influence. The effects of color 
upon animal development and upon psychic conditions as Geothe 

ested are also cited as relevant. 
.) Smell has very slight reinforcing power over other senses, but 
is most marked with sounds. : 

rz Taste has greatest influence over colors, but no law is evident. 

6.) The influences of temperature and tactile sensations upon 
usual ones are very interesting, and especially so is the statement 
that the stimulation by heat or cold of one skin area decreases the 
tactile sensibility of another area, while a tactile stimulation has a 
favorable effect upon a temperature sensation. 


PSYOHOLOGIOAL LITERATURE. 531 


Finally the author succeeded in producing the “‘photisms’’ or 
‘sound colors,” by having the subject look at a gray disk on white 
paper, and describe the color effects he perceived as different forks 


were sounded—a very important contribution to the subject. The 


persons who see colors when they hear sounds, or vice versa, are 
thus only marked examples of a normal physiological reaction of 
one sense upon another. 

While the author has here made an important contribution to an 
obscure field of. research, much corroboration of his results will be 
necessary before they can stand as final; his. special laxity is in 
regard to objective tests (many of which suggest themselves) of the 
real nature of these peculiar sensory associations. J. J. 


Neus Haperiments über den Vorgang der einfachen Reaction auf Sinnes- 
andricks. Lunwia Laxar. Wundt’s Philos. Studien, IV, 4, 
pp. 479-511. | 


The chief contribution of this paper consists in the introduction of 
a new distinction in the analysis of psychic processes. While 
various observers have called attention to the fact that the psychic 
process in a simple reaction time was not always the same, mey 
regarded the differences as mainly due to the effects of practice an 
normal individual variations, and they sought by taking the average 
of all reaction times to get a single result true for the average 
individual. Lange, on the contrary, holds that there are normally 
two methods of reacting to a simple sensory stimulus, which he 
istinguishes as “motor” and “sensory.” In the “motor” type 
one does not think of the sense impression, but has the attention 
focused upon the preparation of the motor reaction; while in the 
“sensory ” type every tendency to get the motion ready is avoided, 
the attention being hear to the sensory impression entirely ; 
when the impression is received the reaction is to follow as soon as 
possible. These two types are of course perfectly distinct only in 
their extreme forms, and can be aadd only in individuals of 
steady and self-possessed mental habits. Lange’s object was to 
study the difference between “sensory ?” and “motor” reaction 
times in their extreme types. The gense impression was a sound 
preceded at a variable but controllable number of seconds by 8, 
“signal”; a further condition that seems to have worked admirably 
was the separation of operator and subject in different rooms and in 
communication by a telegraphic code. The interval between signal 
and stimulus was chosen for each individual at from one to three 
seconds according as seemed favorable to the quickest reactions. 
For three observers the average time of a reaction of the extreme 
‘“motor”’ type was .125, .137 and .128 second, while for the extreme 
“sensory ” type it was .223, .224 and .230 second. The difference in 
time between the two is thus nearly .1 second, and the average 
variation of the several times from their mean is also larger in the 
“sensory ” type. The “motor?” is nearer the automatic stage, is 
robably less subject to individual and other fluctuations, while the 
‘sensory?’ is nearer the conscious voluntary type of action. 
Furthermore, the reactions in anticipation of the sense impression 
never occur with the “sensory ” type, but are difficult to ‘avoid in 
“motor” reactions, because the point on which the attention is 
fixed tends to get first realized. Again, if a stimulus of an unex- 
pected and totally different kind be given, ‘it will always be reacted 
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upon by a “motor” subject, and will as regularly not be reacted 
upon by & person reacting in the “‘sensory,’ mode. Of Lange’s 
acute theoretical analysis of these two activities only the main 
points can be here given. ; 

Taking Wundt's well known scheme of the factors m a simple 
reaction, he concludes that in the “gensory” reaction with the 
attention fully on the alert, “apperception ”? and ‘‘ perception ? fuse 
into one process, while the “motor” reaction does not contain an 
apperceptive nor a voluntary factor, but is a psychic reflex in answer 
to a prepared setting of the voluntary apparatus. Anatomically the 
former proceas is in connection with the cerebrum, while reasons 
are given for associating the latter with the cerebellum. 

This distinction of Lange’s is very welcome, because it promises to 
reconcile the results of erent observers; those who like Wundt: 
naturally drift into the ‘sensory’ mode of reacting, getting longer 
times than those who favor the motor type. Furthermore, the 
enormous effects of praen seem now explicable as the ae 

o . J.J. 


from the one mode of reacting to the other. 


Sul Tempo ái Pareasione det olori. Drs. G: Bocconi and G BORDONI- 
Urrrrpuzz. Rivista di Filosofia scientifica, Anno IV, Volume e 
V, fasc. 1°, 1884, 


-, This short paper gives the result of a series of careful experiments 
by two skilled experimenters upon the reaction time for different 
colors. They reacted, using the apparatus described by Buccola in 
his La Legge del Tempo, to the flash of a Geissler tube colored by the 
interposition of a plate of colored glass. They made their experi- 

. ments from day to day at the same hour in the dark and excluded 
from the results any reactions that were disturbed by noise. These 
‘precautions, together with fhe skill and practice of the experi- 
menters, give great regularity and consequent weight to their 
determinations. Red, blue, violet, and greén were tested. The 
shortest average time was found for the last; but as this may have 
resulted from experimental conditions, it is not used for comparison 
with the others. Six series of thirty reactions each (fifteen for each 
observer, we judge) are given for each color. The average of the 
means of these is as follows: 


; B. BU. 
Red, 0.153 0.160 
Blue, 0.156 0.164 
Violet, 0.161 0.188 


In the quick perception of red they agree with Kunkel and with 
Ott'and Prendergast. The authors suggest the advantage of study ` 
along the same [ines on the evolution of, the color sense and the 
determination of a psychometric spectrum to parallel-the thermal,, 
luminous ‘and actinic spectra now distinguished. The subject of 
color perception is not without a certain practical side, since color 
figures so largely at present in railway and other signals. E. C. 


GOLDSOHEIDER. Centralblatt fir o. 10. 


` Dr. A. Goldscheider here contributes a valuable series of observa- 
tions upon the perception of' passive movements. He enclosed the 


Ueber dis Greneen der Wahrnehmung o ngen. Dr. A. 
ysiologie, 
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two terminal Joints of the left forefinger in a thiek rubber sheath to 
exclude sensations of pressure, and with the hand well supported, 
rested the Anger in a comfortable position by a system of pulleys 
and compensating weights. He now determined how slight a move- 
ment at the joint brought about by a pull upon the finger (nter- 
phalangeal) could be detected. He found for the interphalan- 
geal joint .072, .061 and .056 cm. ; for the metacarpo-phalangeal .076, 
-070 and .067 cm. He found, too, that the rate of motion was an 
important factor, the above motions being detected only if they were 

erformed within .06 second in the former case or .08 second in the 
atter. A motion about half the extent of those above recorded 
was detected if executed within 2; second. It must be noted that 
the subject is entirely passive, and that the sensations other than 
those arising from the motion atthe joint are practically ee 


Psychologie mathématique et psychophysique. P. TANNERY. Revue 
philosophique, Février, 1888. 
Under the above heading, M. Tannery, one of the most active 
critics of the mathematical side of Dey opogi reviews a series of 
erecently issued A alate some of which treat of the philosophic 
foundations of the concepts that underlie mathematical operations, 
and the others of the mathematical basis of a psychophysic system. 
The review of the former is significant as indicating the general 
appreciation of the intimate relation that exists between the appli- 
cation of philosophical truths to the sciences, and the abstract discus- 
sion of these truths to which both the logician and the mathematician 
contribute. Under the latter point of view, Dr. Elsas’s critique of psy- 
a ba and the review of psychophysical formulae by Kohlerin 
Wundt’s Studien, form the basis of criticism. Dr. Elsas discusses two 
fundamental questions: the first, whether Fechner’s mathematical 
formulae are deducible from the observed facts ;thesecond, whethera 
psychophysic system in Fechner’s sense is possible. To both these 
uestions he gives a negativeanswer. Under the first head he argues 
that the facts of Weber's law can be expressed by several mathe- 
matical formulae, each as good as the other, and yet contradictory 
among themselves ; under the second he considers quantity applica- 
ble only to the physiological representative of the sensation, and not 
to a relation between the physical and the psychical. M. Tannery 
declares himself in accord with both these positions, though he has 
other ways of stating them, and is perhaps more ready to expect 
future experimentation to decide as to the most adequate mathemat- 
ical statement of psychophysical facts. Köhler’s article is a very 
useful one, because it allows of a survey of the many formulae that 
have been proposed instead of Fechner’s, and inevitably suggests 
the conviction, as Tannery points out, that the entire topic is obscure 
DB rate of the confusion of distinct questions with one another. 
Ohler himself accepts the “ just observable difference” as a real 
entity and a unit of measure; and. this premise prevents him from 
recognizing the merit of the work of Delboeuf, a very important con- 
tribution to the subject. He lays stress upon the distinction of 
Wundt between the sensation and the apperception of the same, and 
perhaps it will be by a firm adherence to this and other distinctions 
that the mist will be raised from this important part of experimental 
psychology. A hopeful indication in this direction is furnished by 
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the fact that almost all of the recent writers upon the topic have 
freed themselves from the uncritical conceptions that Fechner intro- 
-duced, and agree in the main upon a general end which thé estab- 
lishment of a psychophysics has in view. J. J. 


Die Deutung der hg as ll aida Gessize. An. Ersas. Philosophische 
Monatshefte, , 3 und 4, 1887. 


This article forms part of a controversy regarding the fundamental 
eeo and import of the psychophysic law, which has been raging 
since the appearance of Fechner’s first work in this feld, and. 
busied the founder of psychophysics up to the day of his death. It 
will hardly be feasible to recount here the many and detailed issues 
which the author takes with Fechner’s theories, but a brief notice of 
their general features is in place, especially as the attack is directed 
apne the most fundamental parts of Fechner’s work, and in fact, 
if accepted, as it promises to be, will be so entirely subversive of 
much.of Fechner’s mathematical deductions that Dr. Elsas acknowl- 
edges his trepidation in taking so bold a position. Fechner uses 
henao rinciples, says the author, not as tools, but asa ic 
wand by which what is not contained in the facts can be brought _ 
out of them, neglecting to remember that mathematical aids can i i 
simplify and arrange what is implicit in the facts as ordinarily stated. 
Fechner passes from Weber’s law, which simply states the depend- 
ence of the perceptibility of a difference between sensations upon the 
ratio of the stimuli that gave rise tothem, to the logarithmic form of 
the law by aid of a comprehensive mathematical theorem (“ Hiilfs- 
princip’’). Dr. Elsas shows conclusively that this hath a is unnec- 
essary, and that its agreement with factin the application of it made 
by Fechner must be regarded asaccidental. Again, Fechner’s deduc- 
tions. start with the assumption that sensations can be summated ; 
this the author refuses to accept, and points to the sensations of 
tone intervals, in which the summation does not give the effect of 
the resulting interval, but it requires the product to foso. Once more, 
the “relational hypothesis,” as Fechner terms his e ition of the 
law, is only one of a number of possible hypotheses that fit the facts 
quite as well as does Fechner’s, and ‘the decisive ground of choice 
between them depends on considerations of naturalness which Fech- 
ner hardly touches upon. Fechner sees in the fact that his formulae 
take into account the existence of the threshold a valuable proof of 
their validity; Dr. Elsas shows that other formulae have the 
same merit, and that the threshold is made mechanically n 


spy ee payee adaptations of the organism. In fine, the author 
a 


ho Fechner’s mathematical deductions are irrelevant that 
they lead to a false view of the entire field of psychophysics and that 
they neglect to consider the natural, physiological import of the facts 
which it is the aim of that science to coordinate and Sretena e 


Die Willenshandlung : Gin Bettrag sur physiologischen Peychologis. 
Hugo MüxnstERBERG, Freiburg, 1. B., 1888, 163 pp. . 


In his preface the author tells us that his first plan in writing a 
work on the Will was to prepare a general treatise, setting forth in 
the first part the physiology and pathology of the neuro-muscular 
oron whose function it is to conduct voluntary movements; in 
the second, to present the psychology of the will and make connec- 
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tion with the historic theoretical solutions of the problem; and in 
the third part, to propound his own theory of the will and indicate 
the relations of the topic to science and philosophy in general. ' For 
various reasons he abandoned this design and fees to publish the 
present contribution, containing an outline of his own theoretical 
views. The work reveals this origin in a disjointedness of some of 
its portions that makes it difficult to read and still more so to résumé. 

In the introduction he explains that it is not his object to enter 
into metaphysical considerations, but to attempt to bring into har- 
mony the various physiological and psychological facts of voluntary 
action. This he does under three heads. The first section treats of 
the “voluntary action as a motor process,” and carries out with 
great su iveness the view that all action is at bottom of the type 
of a simple reflex act of greater or less complexity. The difference 
in complexity is of course enormous, especially so when the reaction 
follows only after a long interval and indirectiy, but the fact thatall 
acts find a place in the scale that begins in the simplest contraction 
is to him the important one. Closely connected with this point is 
the prominence of the evolutionary doctrine throughout his treatise. 
A sensori-motor mechanism is the result of an adaptation to the 
environment by evolution; the less completely adapted mechanisms 
failing to survive. This conception of all action as a useful reaction 
upon the stimulus furnished by the environment is carried all the way 
up, even to acts where the social factor is uppermost, where action 
becomes conduct, and forms one of the most interesting portions of 
the work. ‘‘The voluntary action as a phenomenon of conscious- 
ness” is the title of the second section of the work. It consists in 
the main of an analysis of the factors in a voluntary act, bringing to 
the front the ‘‘innervation feeling.” This feeling ‘is the important 
point, and when it is anticipatory the act that arouses it becomes 
voluntary. An act cannot be voluntary the first time it is performed; 
to learn how to poe a new combination of movements we must get 
the feeling of the accomplished result. The third section (“the vol- 
untary action as a conscious motion’’) considers‘the various theories 
of voluntary motion, especially such as are based upon physiological 
experimentation, and criticises their weaknesses. His own inter- 
pretation of the voluntary process is founded upon the sensori-motor 
nature of all action. No brain-centre can be motor alone or sensory 
alone, but both at once. The various parts of the brain serve the 
purposes of various kinds of sensori-motor reactions, differing not 
only in ibe Sah but in the nature of their associations. 

Dr. Minsterberg’s treatment of the will coincides in many points 
with that recently sketched in an essay by Prof. William James} 
and it is important not only as 8 convenient compend of an interest- 
ing theoretical sage Hoa of physiological psychology, but also because 
it suggests leading lines of thought by which the results of experi- 
mentation are to as interpreted. J. J. 


le nae Geruchsvormogen der Krebse. Inaug. Dis. K. May. Kiel, 


This is a painstaking attempt to determine the anatomy of the 
olfactory “hairs” of the crab, the chemical composition of their 
viscus content, and their physiol , bya pupil of Professor Hensen, 
whose work on auditory hairs has been so fruitful. His conclusions 
are that the neural content of these hairs near the end of the anten- 
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nula reacts, by either molecular change or transposition, to odors, and 
that the disturbance is carried to the centre by nerve fibrils emerg- 
ing from these hairs. The sum of the surface of these hairs and the 
number of nerve elements is very large for the size of the animal. 
However multifarious the olfactory sensations of the crab, one 
smell, viz. that of decaying fish, is perceived at great distance in 
darkness. The nerve fibres which go to each hair, and which end . 
in the ganglion, are seen to divide into many fibrillæ. Each hair is 
a perceptive element. The simple stimulus affecting each hair is’ 
ee many fibrillar sensory elements. Thus on the principle of 
specific energy olfactory sensation cannot be simple, but com- 
posed of mixtures of a number of fundamental sensations. Possibly 
elemental odors corresponding to each species of olfactory fibre may 
some time be made out by experimentand analysis. Unities-of the 
first order, Professor Hensen apenas may be the s of the 
40 to 100 hairs, and which might be characterized by their order on 
the antennula. The single fibrille and ganglion cells—about 
twenty to each hair—may be called unities of the second order. 
With these latter we must start, assuming that their functions are at 
least not identical, or else the arrangement would be like that of 
auditory hairs of crabs, to each of which but one hair and one gang- e 
lion cell belong. The three or four fibrils each of tactile hairs give 
one for the bending of the hair in each direction, while by olfactory 
hairs the specialization of function represents differences of chemi- 
cal action. Further, as some fibrils are more central than others, 
not only quantitative but qualitative differences might arise as odor- 
ous substances acted penetratingly or superficially upon the content of 
the hairs. Different hairs, too, may not only control each other and 
inténsify effects, but, as their nutrition and composition may be dif- 
ferent, may afford basis. for further differentiation of perceptive 
‘analysis. us Hensen’s theory of assimilating and dissimilati 
processes does not necessarily apply here. ' 


Ueber die Verinderung der Tastempfindung durch Heilmitiel. Inaug. ` 


Diss. L. IarasL. Würzburg, 1887. l 

Caustic lime, nitric acid, chlorate of zinc, sulphuric acid, iodine, 
chlorine, bromine, phenol, mustard, cantharides, croton oil, ether, 
alcohol, chloroform, morphine, carbolic acid, strychnins, ergot, 
arsenic, nitrate of amyl, oxalic acid, several aniline dies, aconite, 

uinine, and other substances in fit solutions were applied to the 
skin and the resulting sensations noted, and the sensibility in 
¢liscriminating compass points tested before and after the application. 
‘The resulta cannot be briefly stated, but the work is suggestive. 
“Far more extended studies with each substance are needed to give 
results of great value. The entire paper occupies but about forty 
pages, and serves only to suggest further and more detailed work in 
the same direction, which seems very inviting and very promising 
both practically and scientifically. x š 


Die Besinflussung unserer Hautlemporatur durch Amylnitrit. Inaug. 
Diss. F. Lannsrers. Wurzburg. 
The inhalation of fumes of nitrate of amyl was found, when 
measured on a thermoscopic-galvanometric apparatus, to cause an 
increase of over three degrees C. in the superficial temperature of 
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the skin. This increase was first and greatest in the head and neck, 
and decreased downward. If after complete cessation of first effects 
a second and third inhalation followed, it was found that the latter 
showed greater increase than the first. The subjective sensation of 
heat lasted 12 to 15 minutes, but the objective after effects lasted 
somewhat longer, 


Ueber die Zisle und Ergebnisse der experimentellen Psychologie. Vor- 
trag gehalten im academischen philosophischen Verein zu Bonn. 
Dr. Görz Martos, Privatdocent der Philosophie. Bonn, 1888, 
24 pp. i 
The object of this address is a very practical one. It isto explain 
the objects of and excite an interest in the study of experimental 
psychology amongst the members of the University of Bonn, in 
the hopes of establishing at Bonn a laboratory where the progress of 
ete sychology may be advanced. The contents of the 
address are well suited to its object. In a necessarily hasty manner 
some of the chief avenues of research that have been opened up by 
the introduction of the methods of science into the sphere of mental 
phenomena (psychophysic law, reaction times, rhythm, memory, etc. 
eetc.,) are referred to; and the necessity of a laboratory with special 
apparatus, and special instructors trained in the methods of the new 
psychology, is well emphasized. This effort to extend the teaching 
of experimental psychology throughout all the German universities 
is an extremely significant one, and it is to be hoped that the appeal 
of Prof. Lipps and Dr. Martius will soon show 8 practical result; at 
the same time serving as an impetus for other universities to follow 
in its footsteps. J. d. 


TV.—ABNORMAL. 


Ueber Hrinnerungsfalsohungen. Timi, Kraperin. Arch. f. Psychia- 
trie, 1886, No. 4; 1887, Nos. 1 and 2. 


The author of these three articles prefers the term “ falsification 
of memory ” or paramnesia, to Sanders’ “‘ illusions of memory,” for 
those cages where present situations or events seem to have been 
experienced before, and points out their analogy with hallucina- 
tion and illusion of the senses, when (1) in s#mple cases fancy-pictures 
arise freely and enter consciousness with a pretense of real reproduc- 
tion or reminiscence of epee ; (2) in associated cases the sense of 

rsonal experience is called out by analogous present impressions ; 

3) the present situation seems a photographic reproduction with all’ 
its details of a past experience. This is called tdentifying falsifiea- 

tion o í 

I. What is head: read, or even fancied, like boasting lies of adven- 

ture, often becomes confused with reality. This seems the case with 

the tales of greatness of general paralytics, who become a part of all 

they have heard, seen, or fancied, and their pseudo-recollections are 

inseparably mixed with their delusions of greatness. Both at least 

grow from the same ground and havethe same content. Strong hopes 

and also passions affect the normal man’s conception of his present 

surroundings, and the critical faculty is too enfeebled to distinguish 

between fact and fancy, even in the present, and still less in memory. 

Scenes may be pictured so vividly that the consciousness of false- 
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hood, though present, is too feeble and dim to be effective. In in- 
tervals of remission patients wonder that they could have believed 
their ideas of pronen, There is also a type of maniacal insanity 
that narrates the most absurd personal experiences with the best of 
faith. Twelve interesting cases are described. The true and false 
trains of reminiscence may go side by side, very imperfectly fused 
and both be alike subjectively certain. Sometimes falsifications of 
memory appear like imperative forms and are resisted for a time. 
They are far more likely to be of the remote than of the immediate 


and are on the whole apt to be Neato They are due not so B 
32 


past 
much to enfeeblement of the critical fac or to general weakness 
of mind, as to special vividness of fancy images, accompanied often 
with dreamy obnubilation. Sometimes instead of sporadic illusions 
of memory, the latter sre so systematized and real as to control 
every thought and act, and real events make impressions as fugitive 
as dream images on awakening, leaving no trace behind. All such 
falsifications are peculiarly. c ristic of paralytic dementia. 
Sometimes impressions of delirium and hallucination seem recollec- 
tions, when viewed retrospectively, when they did not seem real at 
the time. Dreams, ially of sexual adventure and of travels, often 
seem real. Substitution of this sort is not very generally due to the 
fact that subjective states are dwelt on or repeated, while objective 
experience is ever variable, for patients often unfold a train ot remi- 
niscence extempore upon any theme, and sometimes cannot repeat 
the same pseudo-experience twice alike, translocalizations in time 
being especially common. ` In one case a delirious boy became the 
hero of alately read romance with great consistency and detail after 
his reper ad been weakened by Ni ten Coa prostration. 
Sometimes the same experience is repeated each day, but each time 
as a fresh experience, with oblivion of all previous narrative. 

II. Most common here is confusion of persons, due to remodeling 
present to fit past impressions. This is favored by defective vision, 
and especially by fatigue, under the influence of which, even in nor- 


mal life, new persons and pictures seem old and familiar. If remem-, 


bered impressions lose their vigor they are distinguished from 
present impressions only with a certain effort. Difficult.as it is to 
separate the idea of a person from his bodily appearance, it yet 
sometimes occurs even in dreams that a man’s name, with elements 
of his personality, are joined to totally different physical character- 
istics. The rupture of such strong bonds of association and the 
institution of others exerts a far more potent influence than the 
sensuous memory image. The most jonas asss wap raisa between 
two persons has no force against their identification if inner voices, 
intuitions and revelations proclaim it. Very striking are a few cases 
in which each striking event soon developed the impression that it 
had been described to the patient or heard of by him before. One 
patient reproduced the exact words of a long conversation. Real 
impressions served as the impulse for the gradual unfoldment of 
these pseudo-reminiscences. 

TITI. niy pseudo-reminiscences is the oldest and best known 
form. In normal experience this occurs as a result of a moment of 
fatigue, when our present surroundings seem unreal and sink for an 
instant to the consistency of memory pictures, and is not often due, 
as Emminghaus thinks, to the unreality caused by a too rapid flax 
of thought ; nor, as Jensen thinks, to.analogy of mood ; nor often to 
the looming up of dreams; nor to real though obscure memory of 
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facts, as Neumann held, who also thought that often the present situ- 
ation appeared doubled, as sensuous impression, and as thought at 
once, as if, as Angel explained, perception and apperception were 
divorced by fatigue, or the least retarded. Jensen’s Ea EPE by 
o Soana action of the two hemispheres is disproved by contralat- 
eral hemianopsia and other recently observed phenomena, as van 
der Kalk has shown. Yet Jensen’s view is adopted in Schiile’s well 
known hand-book, and Huppert goes so far as to explain double 
memory by temporary incongruity of action of the two hemispheres 
by capillary apoplexy, The other view, first stated by Jensen, that 
some elements of real experience are involved asa nucleus, to which 
other elements are ees and this whole seems memory when 
only a partis so, was modi ed by Sander, Sully,Buccola, Emminghaus, 
who suggest that dreams vaguely recalled may take the place of this 
nucleus of experience. Perhaps, also, the reproduction is of vivid 
fancies from the adolescent period, when fancy is strongest. This 
sense of full agreement of a present with a supposed past, involving 
as it does the ego, is often momentary, the sense of identity vanish- 
ing with clearer insight. The sense of foreknowing dimly what is 
to happen, and the psychologic moment attending such experiences, 
8 discussed and further cases are given. These pat oberg papers 

at the same time show the great difficulties of the subject, and give 
promise of better study and fuller knowledge of it. 


De la dévtation faciale dans Vhémipligte hyst{rique. E. Brissaxp et P. 
Marre. Le Progrès Médicale, Jan. and Feb. 1887. 


According to Todd and Charcot, hysterical is distinguished from 
organic hemiplegia by the absence of paralysis of the face. Others 
have denied this exemption to be of any value as indicating 
hysterical origin. After passing in review chief symptoms, these 
authors conclude that there is no objective symptom by which 
sd a can be distinguished from hysteric hemiplegia if the face is 
left out of accouht. Facial and lingual deviation in hysteric cases 
may at firet closely resemble paralysis, but is due to contraction of 
muscles on the same, and not to paralysis of those of the opposite 
side, and is spasmodic and confined to one lip. This conclusion is 
illustrated by portraits of two male cases. 


Ueber Hysterie bei Kindern. Inaug. Dis. P. RiesenreLD. Kiel, 1887. 


This thesis begins with an extensive survey of the literature upon 
this aea since the thesis of H. Smidt (Strassburg, 1880), the limits 
of childhood being fixed at menstruation, or, if this be unknown, at, 
14 years of age. Nineteen new cases are described, including four 
boys. Heredity, anemia, exhaustion, and yaoni indulgence are 
prominent causes. Moderate hardship and exposure, too, excite 
somatic resistance, and repress whims and excessive imagination. 
The imitative instinct of children should be more or less repressed, 
and sudden anger, grief and fear, and excessive desire to be inter- 
esting, should be avoided. It is more simple, sudden in advent and 
cure, less often associated with whims and moodiness than in adults. 


Zur sexusien Form des Verfolgungswahns. Inaug. Dis. A. GOTTLOB. 
Würzburg, 1887. 


Five interesting cases of men are told which illustrate the ten- 
dency to unreasonable jealousy when from alcohol or other causes 
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their sexual power begins to decline. Drinkers are especially prone 
to delusions of persecution, with dpproaching impotence. 


Uebor die psyohischón Stirungen des Kiimakteriums. Inaug. Diss. J. 
Bruni, Wurzburg, 1887. 


Several new cases are well studied, and the views commonly held 
are carefully presented. The author takes a too gloomy view of the 
effects of the menopause upon sanity. Psychoses that ori te in 
the involution period are more likely to be malign than otherwise, 
and mental alienation of the climacteric constitutes a very dangerous 
crisis. If predisposition, and especially if incipient disturbance 


exists, the prognosis is very bad. 


Beitrag sur Kenntniss der Inachvitatsatrophis dor Muskeifaser. Inaug. 
Diss. B. Srervert. . Wurzburg, 1887. 

One day, after section of the motor nerve roots, the cross. section 
of the gastrocnemius and sartorius muscles of the frog, measured with 
many precautions and in many specimens, was found increased, and 
also their weight increased. eir dry weight, however, was found 
to. be reduced. The same seemed to be the case with the single , 
muscle fibres. It thus appears that the first stage of atrophy of muscle 
fibres due to inaction is marked by an-imbibition of water, thought 
to be due to loss of capillary tonicity. After two or three days per- 
manent s. of the muscle begins. The same results were 
obtained with rabbit muscles. . 


Fünf Falls von Tumor Oorebets, Inaug. Diss. M. Sonoxggus. Gött- . 
ingen, 1887. - 


In a digest of the literature which follows thé account of the cases, 
it appears that out of 204 cases thus far described, but 60 have 
felt dizziness, which is thought to be so characteristic a symptom of 
cerebellar disease. Out of 364 cases, 260, or 71 per cent, have suffered 
from headache; about 49 per cent suffer from nausea; 33 per cent 
from amblyopia and: amaurosis; 4 per cent from astigmatism, and 
15 per cent from aphasia The fact is that the cerebellum can no 
longer be regarded. as s, an organ of co-ordination. From 
tumors topical diagnosis cannot be eon account of intercranial 
pressure. The cerebellar ataxia, so fully described by Nothnagel 
as highly characteristic, is often wanting. | | 


Hin Beitrag sur Kenniniss dea Paralysis Agitans. Inaug. Diss. E. 
LAntTzrI0s-BENINGA. Göttingen, 1887. 


Paralysis agitans, shaking palsy, gelerotyrle festinans, or chorea 
pro va, is & neurosis without demonstrable anatomical lesion, 
which Charcot and his pupil Ordenstein have studied with precision, 
and describe as peculiar tremor of voluntary muscles which ceases 
in sleep, and progressive weakness of muscles and other attendant 
symptoms. The right arm is by far most often attacked. Psychic 
excitement of all sorta increases it, and it often hinders falling to 
sleep. Fourteen cases are well, but not fully described. . 
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Ein Fall son Aphasis und cin Halk son Aphasie mii Agraphie nach 
traumatischer Liision der unken Grosshirn-hemtsphare. Inaug. Dis. 
Tu. HERINRBMANN. Wurzburg, 1887. I 


A wood-chopper, set. 30, and right-handed, received a severe 
blow on the left side of his head and became completely aphasic 
and persistently wrote from right to the left. His writing vocabulary 
was reduced to a few words, but after many efforts for many succes- 
sive days he could write only “mirror script.” This was written 
fairly well, but attempts to write normally produced only vain move- 
ments of the pencil. Slowly, after great labor, he reacquired the 
power to write Horoa Ë At the end of about two months he wrote 
and spoke about as well as before the injury. This is noteworthy as 
one of the best cases of ‘‘ mirror script’’ in literature. 


Vergletchende Usbersicht der Olassvficationen noe ee Inang. Dis. 
A. OBBBECKE. Strassburg, 1886. 


This is a convenient conspectus of the more important systems of 
classifying mental diseases which have been prepared since the time 
of Esquirol and Griesinger. The methods of classification are them- 

Selves classified as unsystematic enumerations of clinical 
(Plater, Kraepelin); based on the course of disease, in which 
typic, progressive, an atypic are distinguished (Arndt); psychologi- 

(Erlenmeyer, Stark, who called all forms hyper or para states, 
and Keiser, with his receptive, active, and tranquil states) (Heinroth, 
Richarz, Griesinger) ; physical-anatomical (Lorry, Groos, Singowitz, 
and Meynert, who use circulating changes as an‘important factor); 
eles resting on the forms of morbid diathesis (Langermann 
acobi, Morel); etiological N ile? and with greater freedom o 
combination (Bucknill and Wille); anthropological, with especial 
account of the stage of development (Tuke, Schiile, Morselli, 
Ebing); systems based on typical morbid elements (Guislain, 
Baillarger, Weis®. The individual morbid types introduced by each 
writer are also adduced. 


` 


V.—ANTHROPOLOGICAL. 


Gente und Irrsinn, in thren Beziehungen eum Gesets, eur Kritik und 
sur Geschichte. C. Loxsrpgogo, Professor an der Universitit Turin. 
From the Italian by A. Courth. Nos. 2313 to 2816 of Reclam’s 

“ Universal-Bibliothek.” Leipzig, 1887. 12mo, 434 pp. 


The question of the relations of genius and insanity is not a new 
one. Apart from the literary references found in ancient as well as 
modern writers, the French alienists, particularly Moreau de Tours, 
discussed the topic, giving currency to the notion that genius is a 
neurosis ged faa in several directions from the normal activity of 
the mind, estock, Sully, and others have reviewed the evidence 
in favor of this conclusion, aiming to further differentiate the e 
of genius that is allied'to the morbid from the genius that is the 
product of superior brain activity, while Prof. Dilthey strongly 
antagonizes this entire conception of the great man. Dr. Lombroso 
(the author of the classic work upon the psychology of the criminal 
classes) contributes the most comprehensive study of this question 
that we possess. Hig point of view is very definite, holding that 
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the relation between genius and insanity is a very close and im- 
portant one. Not only that many great men have been victims of 
nervous and mental disease, or have been closely related to persons 
thus deranged, but the very nature of the activity for which the 
world rewards them is often of anabnormal kind. The overworking 
of specialized brain centres, kindled into fever heat by an intense 
emotional strain, and not infrequently excited by artificial stimu- 
lanta—the products that thus result are divided by a narrow and 
poe imaginary line from the vivid fancies of a deranged mind 
reed from the logic of fact; and conversely, among asylum inmates 
the instances of literary efforts of no mean order are numerous. 
Around this central idea the author clusters a mags of interesting 
and valuable illustrations, so full of suggestive cases and acute 
psychological comments that it is difficult to give any adequate 
account of the varied contents of the work. Instances of derange- 
ment in great men, including so noble a list as Comte, Schumann, 
Tasso, Swift, Lenau, Rousseau, Ampére, are graphically described. 
One chapter is devoted to the influence of the elements upon great 
men, and aims to show that the summer months, or rather the 
opening of the warm season, is most favorable to exalted mental 
activity, and the same is true of the insane. Another chapter, 
studies the geography of the regions, particularly in Italy, in which an 
unusual number of great men are born. Here the conclusion, as far 
as there is one, favors the view that warm climates are productive 
of genius. The influence of race and environment upon greatness 
is traced. Genius like Rape is hereditary (unfortunately the 
latter is much more go than the former), and many of the influences 
that bring out great men increase the percentage of insanity. On 
the other side Dr. Lombroso cites case after case of madmen bursting ` 
out into poetry, amusing their companions with truly humorous 
sketches, evolving reformatory plans by no means devoid of sense. 
And if we turn to the fanatics that have influenced the course of 
history, many of whom would in our day find % shelter in the 
asylum, our list is increased in dignity as well asin number. The 
art of the insane is the subject of a special chapter. Another 
records the remarkable doings of a class of men whom we would 
call “cranks,” while one of the most interesting chapters tells of the 
exploits of crazed reformers, almost every one of whom met with 
great success in attracting followers. Nor is the list of topics yet 
complete. ‘The appendices trace the distribution of artists in Italy, 
of savants in nee, and suggest more than one interestin 
educational conclusion. They give extracts from the diaries an 
other writings of the insane, describe the most notorious criminal 
insane, of which Guiteau serves as a good type, and include quite a 
complete collection of human follies. It must not, however, be 
concluded that Lombroso identifies genius and insanity. He 
distinctly differentiates them, while pointing out the many ties that 
bind them together, and shows that a large number of great men 
were free from all taint of mental impairment, and that the stroke 
of genius has its peculiar though not easily describable character- 


istics. 
The ee here treated suffers from a lack of method. We are 
robably dealing with several problems in one, and if, instead of 
iscussing the general relations between genius and insanity, we 
could apply the aid of statistical analysis, such as Mr. Galton has 
applied to the study of the heredity of genius, we could perhaps 
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unravel several of the knots in this intricate problem, and relieve 
the conclusions of much of their apparent paradoxical character. 
Be that as it may, Dr. Lombroso’s work remains a valuable contri- 
bution to the subject, as well for the many facts he brings to bear 
upon it as for the points of view that he advances. J.J. 


The Significance of Sez. Jurrus Netson. The American Naturalist, 
Jan., Feb., March, 1887, 71 pp. 


This is the firat chapter of a detailed study, and presents the cyto- 
logical aspects of the question. It is abundantly illustrated with 
karyokinetic diagrams, and has a pretty bibliographical 
appendix. Sex is considered a secondary or evolved ch istic 
which we distinguish in the higher organisms, calling that female 
which produces ova, and that male which produces the spermatozoa. 
The reproductive cells are of one- brotherhood with the other cells 
of the body, but are specialized in such a way that two cells from 
diverse individuals may fuse into one cell, which then, multiplying 
itself by division, builds up an organism like the parent. The 
offspring are sometimes not only differentiated dimorphically into 
the sexes, but polymorphically, asin hydroids. Many forms develop 

° from. cells that have not been fertilized ; the ova of parasites are 
frequently parthenogenetic, and in low forms even male partheno- 
enesis has been observed. Still lower, the gametal cells are so sim- 
ar as not to be distinguished sexually in their conjugation ; and 
sexual generation is the exception in the lowest forms of life. 

In the cell there is a substance known as chromatin, from its affinity 
for stains, which is most abundant in the nucleus, where it occurs as 
one or more spherical bodies, an intricately coiled filament, or as a 
network with coarser or finer meshes. When the cell divides, the 
chromatin passes through a cycle of transformations (karyokinesis), 
which shows that itis a very important substance. This conclusion 
is fully justified by all that we learn about chromatin in the different 
aspects of cell life. All cells while growing and multiplying possess 
it, and if deprived of it lose the power to regenerate lost parts. The 
yolk of eggs and the secretions of glands, and probably ordinary cell 
protoplasm, are mainly metamorphosed chromatin. In sexual fertili- 
zation, the essential phenomenon is the union of two pronuclei, one 
containing the chromatin of the ovum, the other that of the sperma- 
tozoan ; hence the chromatin must carry the hereditary characters, 
and therefore has been termed the tdtoplaem. (This word implies a 
psychological property, the full explanation of which requires an 
extended article to present.) The fundamental significance of sex is 
therefore involved in the questions, Why are thoplasms from two 
individuals of œ species blended when reproduction of higher forms has 

and how are these tdioplasms structurally related? The answers 
are deferred until a general discussion of the theory of heredity is 
taken up, but provisional statements are made to the effect that a 
union of diverse experiences, which broadens the cell education 
must be advantageous in the struggle for existence, is assume 
thatthe idioplasm consists of an be of simtlar gemmules, each 
of which can reproduce itself me whose progeny can build up an 
organism with its characters. These characters depend on the way 
in which the gemmulies differentiate in building up the cell in the 
diverse forms obtaining in a complex organism whose k. is g 
reflex of the gemmule unit. . N. 
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La criminaltté comparés. G. Tampm. Paris, 1888. 


The classical head, with its rectilinear nose, small mouth, moderate 
jaw, and ear close fo the temple, is the exact opposite to the crimi- 
nal . Uglinesa, if not monstrosity, characterizes the criminal 
face. at of the agsassin is dull, cold, fixed; and that of the thief is 
oblique, wandering, restless. The criminal rarely blushes, is quite 
likely color-blind and strabismic, but sees to a t distance ; is 
often ambidextrous and insensible to pain and cold, and can imitate 
. well but cannot invent. The stability of a future civilization once 

firmly fixed in mental forms will be secured by expelling all kinds of 
crime from more and more of the great centres so it can enter only 
as inoculation from without, till r long wars and revolutions the 
purification will be complete and all men will exist in one trul 
Civilized state, in which scientific truth will be held with suc 


conviction that to know and bear witness. to it will be the greatest- 


good and not to know it the greatest eyil. 


Des attentats à la pudeur sur les petites filles. P. Bernard. Thèse de 
Lyon, 1888. ' 


Men giy of rape are usually of ri 
ers and often old men, the age of the violator being inversely as 
that of the victim. These crimes are most numérous in June and 
least so in: November, and are most common in years of abundance. 
There seems to be a periodic augmentation of crimes of this nature. 
The mental state of the violators is. but little discussed, and the 
alleged partial precocity of the victims, such as brilliancy of eyes as 
contrasted with the puerile apea of the lower P of the face, eto. 
is hardly touched upon. Inthe second part of his treatise M. Ber- 
nard gives anatomical and other reasons for the conclusion that in 
these crimes normal vaginal intromission is rare. r I 


Die Py gael Bedingungen das Bewussteeins, . Avs ANDER FIERZEN. 


The physical basis of consciousness rests on the biological law 
that the activity of a tissue is conditioned by its decomposition, and 
that regeneration immediately follows. Thus the intensity of con- 
sciousness as a function of neural tissue resis on the intensity of 
this decomposition, and is inversely as the ease and rapidity with 
which the inner work of one nerve element is transmitted to another, 
whether motor, sensory, or central. This is experimentally demon- 
strable by the greater development of heat by vivid conscious pro- 
ceases and the reduced heat attending automatic and instinctive acts. 
Thus tested, the spinal cord has an elementary unintelligent con- 
sciousness, most distinct in lower animals; the centres of sénge and 
motion manifest the dawn of intelligence ; the cortical centres show 
conscious intellect and will. This view, Buccola suggested, was 
illustrated most clearly in mania, where disintegration is widely dif- 
fused ‘and transition to adjacent elements rapid but with feeble 
intensity, and also in hypermania and stupor, which are character- 
-ized by t intensity and slowness of transition. According to 
Herzen, the rests on consesthesia and somatic sensations, and its 
continuity and unity, both very relative, are exclusively matters of 
memory. The psyche is thus represented as an expression of the 
physical ego ; its unity is never complete, but is most nearly so the 


age, quite commonly widow-. 
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` more definite and constant the character is, and the greater the har- 
mony between the moral conceptions and conduct. 


Les P A affectifs e tes lots de leur apparition. Fr. PAULHAN. 
1887. 


Consciousness is an incidental accompaniment of poeto logical 
processes which can all be reduced to reflex action. All problems of 
psychology are at bottom problems of physiology, the psychic pro- 
cess being the sign and the physiological change being the thin 
signified. Consciousness shows that the machine is a little out o 
order, or indicates an incomplete organization of a tendency. Pleas- 
ure measures increase in the completeness of organization, pain a 
decrease. The entire monograph is a speculative attempt to apply 
and work out these principles. 


Die wissenschafittichs Oharakter der Hthnologie. T. Acueis. Zeit- 
schrift für Vélkerpsychologie, Jan. 1887. 


After long irregularity and at last practical suspension, this journal 
is now to be congratulated on beginning its seventeenth volume in 
enew dress, with a new publisher, who proposes to pay a regular 
pe for all acceptad publications. The present article begins with 
he assumption of Res that philosophy is now in a provisional e. 
It stands for the sum of erroneous attempts to explain the facts in its 
field. Philosophy is now only history of ace oa When the 
work of the new psychology is once well under way, hand-books of 
philosophy will be no more historical than a hand-book of physics 
now is. pamenta, introspective and speculative psychology are 
all more or less individual and limited in their scope. Inductive 
ethnology, which attempts to show the lines along which modern 
ideas, institutions and beliefs have developed, exhibits man in social 
relations. The day of subjective existence of the ego, of the theory 
of knowledge, has gone by, and with it all conceptions of a transcen- 
dental world of reason or spirits. Our chophysic organism 
which compels us to see all things double, as mechanical an 
psychic, is all that is left. In it are all the secrets of the world, and 
we shall never know it till we have studied and can explain the his- 
tory of our consciousness. This is best to be learned in the field and 
by the methods of comparative ethnology, which will give us in the 
end the most objective view of the world attainable. 


Religionsphilosophie auf modern-wissenschafiicher Grundlage. Mit 
einem Vorwort von Junius BAUMANN. 1886. 230 pp. 


All religion is an illusion, yet brings joy and blessing to all man- 
kind. Lotze was right that the being of God cannot be proven. 
That God is the inner force of things means, interpreted according 
to the psychism of Feuerbach, which the author adopts, that the 
connections of things always call up the thought of an unitary power. 
That the finite cannot satisfy, and that God is the abiding good, 
means satisfaction is sure only when its conditions are internal. In 
the forms of exact science, religion is only subjective. We project 
and objectify by our inner experience into images of things divine. 
Man must not know this great secret that religious realities, not only 
in the field of Christianity but of the other great ethnic faiths, are 
subjective, for he must have a wide domain in which he can freely 
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idealize, and needs to this end art, poetry, superstition, and also 
true religion. As men believe in the curative power of bread pills, 
or as the robber thinks the empty pistol is loaded, and the end is 
secured, so faith in deities is salutary; but it is so in a far deeper 
sense, for here faith is being, reality. As man feels himself more 
worthy, his feeling of the dignity of deity increases. ‘The non-ego 
outof which we arise must somehow have an egoity in it as cause 
of finite egos.: The same is true of belief in immortality which is a 
remnant of idealism, which modern.science or positivism, which 
eliminates all not an object of sensation, has destro ed. This 
book, it will thus be seen, is almost exactly in the line of Feuerbach, 
but far less able. i 


Dis Seels indischer und hellenisoher Philosphie tn den G 
moderner Geisterscheres. ApoLpH Bastran. Berlin, 1388. 

The first impression: made by this, as by others of the author’a 
works, is confusing.’ Quotations from great men of all lands and in 
many languages stand beside the wisdom of Indian chiefs or African, 
ae des priests, with no very apparent order or end till the vast method 
and plan of the author, by which his- amazing industry has been 
animated for so many years, is gradually understood. This is noth-* 
ing less than to collect all the original and peculiar thoughts of all 
men everywhere, and to heroically renounce all system-making till 
these extensive data are mostly in. Meanwhile the latter will be grad- 
ually shooting ther in a natural order, as by a kind of chemical 
affinity, and we shall then have a real phenomenology of the human 
mind. Only when this I o pelea method has done its 
work can the highest of all methods of finding the truth, the apeo 
ulative, begin. The dream of Hugo, 8t. Victor and Hegel of a history 
of consciousness can be realized ona no less broad basis. Buch a sys- 
tem of philosophy snd religion will rest on the narrow, shallow 
foundation. of acuminated individual subjective fhought, but will 
really consist of what is held to by all, always and everywhere. 

This ideal invests even outlandish ideas of remote savage races 
with deep interest inspired the long study of Buddhism made with 
the aid of personal intercourse with the pundits of Siam and Birmah, 
the results of which are presented in the author’s works on the * Psy- 
chology of Buddhism” and his “ Philosophy of Religion,” and has 
made absence of system in his works cultivated as a virtus, because 
he holds that the true'relation of these ideas to each other can only 
be found when they are all inductively gathered. The object of the 
present work is to show that modern spiritualistic and theosophic 
ideas are bequests of undeveloped savage races to the world of mod- 
ern culture. As Jager’s idea of soul as something which is smelled 
is met with omens many savage races (even animals whose sense of 
smell takes the place of sight in man perhaps believing in olfactory 
ghosts, Marville claiming to see in a magnifying glass that the 
exhalations of friends fused and those of enemies mutually repelled 
each other), so theoso hy is but a recrudescence of a belief widely 

roclaimed in the twe cen and held to in some form by many 

arbaric tribes. Spiritism and “ esoteric Buddhism” illustrate the 
oldest and most widespread of popular superstitions against which 
Aristotle so vigorously protested, that the soul is something material, ' 

porehen aps to vision, smell, taste, touch, or audition, though finer 
and perhaps smaller than the body. 


i 
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NOTES. 


In an article on methods of investigation in psychology, in Hum- 
boldt, Jan., 1888, Professor Kraepelin, of Dorpat, expresses the opin- 
ion that the reason why the reign of law has been doubted in the realm 
of mind is found in wrong views about the nature of the freedom and 
A Wap peed of the will. The idea was that the soul was a somatic 
attendant apart from the body which attention could observe as 
correctly at least as it can objects. From the very nature of atten- 
tion, however, as now conceived, we can observe no psychic process 
or state of ourselves without a constant error. This latter is partially 
avoided by the memory method, which consists of turning the mind 
back uber the remembered image of a recent process. This is a more 
valuable method. Yet the memory image is always changed, lacks 
Objective control, and so results vary with different individuals. 
This lack has been supplied by the experimental method, which 
arose in the field of physiology, but has already unfolded a wide 
field and numerous methods peculiar to itself. Experiment frees us 
from the deception of self-perception, and, beginning with the study 
of the simplest psychic processes of sense perception, is already grap- 
pling with the more central problems of attention, fatigue, habit, 
contrast, reproduction, association, morbid processes, and is even 
beginning to reach results about feeling and will of general validity 
like facts of other ‘sciences. Those competent for self-analysis by 
older methods are so few and so peculiar that only the small part of 
the field representing certain coincident peculiarities has been worked 
over, and that only roughly, for exigencies of conduct, ete. The 
field of experimental psychology is far wider already, and what has 
a done is very little compared with what is to be expected in the 

re. 


In viewing the well known stair figure of Behróder there is also 
an oscillation, and we seem now to be looking up under and now 
down upon the steps. The time of this oscillation was also found to 
be about the same as that for faint optical impressions above. In all 
such flickers of apprehension from concaye to convex the real sen- 
sation does not change, but the “‘apperceptive organ,” or, as Lange 
calls it, the memory e of préyvlously seen stairs from above and 
below does. In assimilating the sensation the memory picture 
intensifies it.. This act of active appropriation, according to the laws 
of association, or the mentalization of sensations, is what is called 
sensuous impression, and it is the memory pictures that vacillate. 
The vacillation time of memory pictures was also registered and 
found to agree with that of real sensation, being only a fraction of a 
second shorter for each sense. Active apperception, which intensi- 
fies impression, is possible only through voluntary motion. Con- 
cepts have a motor “hook” or else they cannot be pulled forth by 
active attention. The phenomenon of mental suggestion shows the 
existence of a motor sloment in memory pictures. In thinking of 
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an object of definite form with eyes closed, the eye-ball often moves, 
and Loeb has pointed out that the change of a concave image to s 
convex, and conversely, may be caused by accommodation. Acoustic 
images, too, are closely associated with tensions in the vocal apparatus. 
Thus probably we analyze the component parts of a note. Wolfe 
found tone memory was best after a period about equivalent to one 
wave of attention, and not, as we should à priors expect, immedi- 
ately. The explanation of the relation between Lange’s period and 
the period of most accurate reproduction of time intervals (.7 
second), as determined by Estel and Mehner, isa very poor attempt 


to meet one of the gravest difliculties of his speculation. 


r 


A. Charpentter (Centralilad fir Physiologie, No. 2) has conducted a 
series of Sa Laat upon the relation between the duration of very 
short retinal sensations and the minimum of illumination at which a 
sensation of light takes place. He corroborates the law announced 
by Bloch, that the minimum of illumination that is perceived by the 
eye is inversely proportional to the duration of the ight impression ; 
in other words, a very brief light'impression must be prona lonately 
intense to be perceived. A certain ight magsg (considered asthe pro- 
duct of duration by intensity) is necessary for a light sensation, and, 
the two components may have any values, the law strictly holding 
only for light impressions of less than one-eighth second. Char- 
penser also found that after remaining in a dark room the sensi- 

ility was increased, and that the color of those very rapid impres- 
sions (.006-.040 sec.) could not be perceived. Ina second portion of 
the research he pierced holes in a rotating disk and measured the 
rate of rotation. at which a continuous band of light was visible 
through the holes, as conditioned by the waning (Fortdauer) of the 
impressions. He concludes (1) that as the illumination increases the 
waning of the light sensation decreases ; (2) that for weak ilumina- 
tions and ‘brief stimulations the waning of the sensation is nearly 
inversely as. the square root of the illumination ¢ (8) the waning of 
the sensation varies in an inverse sense with the duration of the 
stimulation ; (4) the color of the light has no effect except as varying 
the illumination ; (5) e ing the eye to a dark room acts like other 
causes of an increase in the sensation, in shortening the time during 
which the sensation retaining its initial intensity persists after the 
cessation of the stimulus. Bloch found that fatigue of the retina 
increased the time of waning of the sensation, bit Charpentier finds 
ashortening of the time. - J. J. 


Dr. R. Berlin (Centrablak für ake! bat No. 2) describes under 
the name “ iyelexie,” a novel psychic affection related to “alexia,” 
or word-blindness, but differing from it in that the patients can read 
a few lines, but apparent, get no sense from their reading and give 
it up in degpair. number of post-mortem examinations of such 
cases locates the injury in the left hemisphere, and suggoste the possi- 
pa of a lesion interfering with the function of the fibres connect- 
ing the articulation-centres in the inferior frontal convolution with 
the visual centres of the occipital lobe. 


Dr. A. Nieden (@td.) contributes a corrobatory case to Dr. Berlin’s 
description of this “reading phobia.” The symptoms developed in 
the patient subsequent to his first epileptic seizure, and consisted in 
an undefined aversion to reading more than a line or two. An 
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attempt to force him to read resulted in fainting fits, with perverse 
olfactory sensations. There were found three foci of degeneration 
in the lenticular-striate region, the second of which, lying 1n the sub- 
cortical fibres behind Broca’s convolution, seems to be in connection 
with the above described symptoms. 


‘An interestin ee of the function of the feelers of insects has ' 
been made by offering the choice of: two troughs as a highway to a 
number of roaches (ktichenschaben), one of the troughs having been 
made redolent of stale cheese (very offensive to the roaches), and 
counting the number of individuals going over the two routes. 
thirty-six trials the' odorous pe bs was decidedly avoided thirty 
times, the experiments being made in the dark. If, however, the 
feelers be cut off from the insacts, about as many choose the odorous 
as the non-odorous ee indicating that the feelers function as 
organs of smell. (Veit Graber in Centraiblau für Physiologie, No. 6.) 


O. Tumlitz describes a simple method of oe the 
chromatic aberration of the eye (Ocntralblatt ie Phystologie, No. 8). 
A ring of platinum wire about 20 mm. in diameter is brought to 

*white heat and viewed at about half a meter distance, through a 
minute hole ina screen that just allows the ring to be seen. o 
outer edge of the ring will then seem red, the inner bluish violet. 


Vintschgau and Steinach (Pftiger’s Archiv) have measured the 
reaction times for temperature from various parta of the skin. The 
mere feeling of contact is perceived considerably before the sensation 
of heat or cold, and on the forehead was perceived by Vintschgau in 
119, and by Steinach in .107, second ; on the right cheek in .119 and 
.101 secon eee on the volar and dorsal surface of the left 
hand, .126 and .128 and .183 and .111 second. The results of their 
experiments with the time it takes to perceive heat and cold are 
given in the following table: 


Gold. Heat, . 

—— —— — a 

Le a gt tl Steinach. YAn DERT: Steinach. 

: 2.204,82 O, 2-2.9 O. 480-499 O. 45°49° O. 
core temple, 160 .116 .166 .132 
Left temple, .170 .124 .185 .138 
Middle of forehead, 148 - .H6 .144 .128 
Right cheek, 143 4 154 sad 
Left cheek, 151 116 158 146 

Volar surface of hand, š 
1) 2nd finger-joint, .186 162 205 178 
; Near the aspect,  .206 .186 208 .206 
(3) On the ball of the thumb, .185 194 261 175 
Dorsal surface of hand, 

tS Near the ulnar aspect, .208 . .179 .246 .199 
(2) Near the radial aspect, .204 -170 .233 196 


These times show that the reaction to cold is somewhat quicker than 
to heat. Again, it was observed that if the stimulation be applied 
repeatedly to the same spot at short intervals, the reaction time is 
lengthened both for cold and for heat, though upon the cheek there 
was a lengthening of the time for cold but not for heat. Details are 
promised in a future paper. 
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Dr. Goldscheider (Archie fiir Anat. und Phys. V) has been experi- 
menting in the same direction. He applies a metal ball 15° C. for 
the cold stimulation and 50° C. for the warm, and reacts by a simple 
movement of the jaw.: More than 2000 observations were recorded. 
The final averages in seconds are: for cold, near the edge of the eye- 
lid, .185; on upper arm, .150; on abdominal surface, .228 ; on inner 
surface of thigh, .255. Corresponding times for the reaction to a 
sensation of warmth were: .190, .270, .620, .790. Here heat is con- 
Borang more slowly perceived than cold, and the difference is the 
greater the further removed the part of the skin is from the brain, 
amounting in the lower limbs to nearly half a second. If the stimu- 
lus is weak the time is much fenethoned: A moderately warm 
stimulus on the arm was not reacted upon until after .46 to .54 
second, and if very weak, .90 to 1.1 second. Care was taken to select 
equally sensitive spots in the various parts of the body, and this 
makes the explanation of the great difference between a stimulation 
far from and near to the brain still more difficult. The author offers 
no ee but does not accept the explanation that the sensa- 
tion of heat passes slowly along the gray columns of the cord. ' 


Dr. Stanford E. Chaillé, of the Tulane University, gives in a sum- 
mary article (Yeu Orleans Medical and Surgical Journal, June, 1887) 
the typical stages of development of the infant, the reflexes, the 
senses, emotions, lan e, color, and especially the physical meas- 
urements. The child, he concludes, is not more pure and virtuous 
than adults, as is commonly supposed, but manifests in germ most of 
the bad traits of savagery. Goodness he regards not as-innate, but 
the slow recent result of growth in age and civilization. 


In the extended literature now accumulating on the opium habit, 
it is evident that at least dogs and apes not only fall victims to the 
habit, but are affected in a way very similar to man by the drug. 


Bloch has experimented on the relative strength of sensations as 
inferred by the order in which two simultaneous sensations reach 
consciousness, and concludes that it takes Py of a second longer to 
hear a sound than to see a light, and that it takes Zç of a second 
longer to feel a touch than to see a light. ` Thus the order of prece- 
dence in attracting attention would be sight, hearing, touch. 


An interesting addition to the material collected in W. G, Black’s 
Fotk-medicine is made in Mr. James Mooney’s paper on the “ Medi- 
cal Mythology of Ireland,” where we are told the superstitions de- 
scribed are living realities. 


Messrs. E. H. S. Bailey and E. L. Nichols (Sctence, March 23) give 
an account of some interesting determinations of the sensibility of 
the sense of taste for the different classes of tastes. The method con- 
sisted in having dilute solutions of various strengths, and contain- 
ing quinine if bitter was to be aroused, cane sugar for sweet, sul- 
phuric acid for acid, sodium bicarbonate for alkaline, and sodium 
chloride for saline, and in requiring the person tested to arrange these 
substances according to their taste. Their results, founded upon the 
observation of 128 persons, 82 male and 46 female, are expressed in 
the following table: i 
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Substanoes, Male observers detectad Female observers detected 


ulninƏ................ . One part in 392 000 One in 456 000 
: Le a eA a 19 parin 
BOD wcavccccccessccceces ~ Ss 2 080 eB 2% 

Kae oe suwas Seares ae 88 + rs 126 
Balt Ss asdecveseawiccass wee et 2 240 Š “ ~ I 98 


From this they conclude that (1) the sense for bitter is vastly more 
delicate than for any other class, it being possible to detect quinine 
in a solution only the strength that a solution must have 
to be tasted ; (2) that the order of delicacy is bitter, acid, salt, sugar, 
and alkali; and (8) that the sense of taste is more delicate in women 
than in men. , last is peculiar, because these experimenters had 
previously shown the sense of smell to be more delicate in men. 

hey also note that wide individual differences presented themselves 

(as much as in the ratio of one to three), and that these variations 

' were not explicable as results of education, men with great experience 

in ponent drugs being surpassed by women without any such train- 

ing. Ina few cases the ability to detect a dilute sweet was accom- 
panied by an inability to detect dilute bitter. . ' J.J. 


+» Dr. Wm. Noyes, in the Journal of Soctal Science, 1888, 1, gives a very 
convenient summary of the modern view of the RES sayi inal, followin 
the main the ideas of Lombroso. The distinction of the crimina 
from his normal fellow-men by physical and psychical abnormalities, 
many of which indicate a reversion to a more primitive type, forms 
the chief point in-the address. So little of this Italian movement 
die been presented in English that the above paper is especially 
welcome. | ; 


‘The Collége de France has just transformed the chair of ‘‘ The Law 
of Nature and of Nations” into a chair of“ Experimental Psychology,” 
and’ has called M. Th. Ribot, editor of the Revue Phtloeophique and 
a well known pofular writer upon psychological topics, to the chair. 
In an article occasioned by this action, M. Janet (Rev. de Deux Mondes, 
April 1, 1888) surveys the various lines of interest that the new 
psychol embraces. It is wider than TAT psychol 
and includes the consideration of the morbid manifestations of mind, 
the minds of the lower animals, of children, and of savages. Itis 
experimental and comparative in its methods, and aims to create a 
psychology that is abreast of modern science and does justice to all 
the various phases of the topic. He refutes the notion that the new 
science is not. ready to be taught, as well as the notion that. it is 
“ materialistic ” in ita tendencies. The representatives of the seien- 
tific movement have not claimed that theirs is the only aspect of 
Lara pur problems ; they- have as a rule held the very opposite of 
materialistic notions, and are characterized by a spirit of good 
will and co-operation towards-all workers in the field that was 
lamentably absent from philosophic discussions in the past.. M. Ribot 
in his opening address takes a survey of the activity in matters 
psychological in the chief:-Huropean countries and in America, and is 
able to w a very hopeful picture indeed.. Everywhere is the 
scientific method being introduced, facta preferred to speculations, 
and contributions to one or other of the many rubrics of psychology 
made. Psychological laboratories are spreading, and the day seems 
not far distan t when this science will take recognized place on the 
curricula of all institutions for the higher education. ` 


a 
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The accompanying cut illustrates a new aesthesiometer désigned me 
by Dr. J pie ee Jastrow, of the Johns Hopkins University. Theessen- `“ 
the instrument aré as follows: A base, A, to which is 
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attached a pair of uprights, D D’: a block, B, upon which rests a 
frame, O, for receivi oe arm which. is held in position by grasping 
the band as shown in the cut. A fine millimeter-scale, 0, with two 
arms, P P’, through which it ig fastened at W at any desired angle. 
Upon this scale are two tien mae H’, sliding along it with as much 
or a8 little friction as is desired. At G there is a small “knee” that 
can be firmly screwed and holds the points, etc., FF” ; any. number 
and size of these knees can be made. Above are two rods, I 1’, con-: 
nected with two head pieces, KK’, through which passes a steel rod, 
N. The carriage is held in a fixed position by screwing down the 
` screws at M M, and the two points are made to touch the skin by. 
pressing the button at.l, which l down a spring that in turn 
releases the points. Thoe stand and accessory appliances are of wood, 
the rest of brass and steel. The length of the scale O is 30'deci- 
meters. The instrument is intended to supplant the use of the com- 
pass~-points held in the hand, and by the numerous variations of the 
pointa, etc., allows of a more convenient and accurate application. 
points of improvement to which attention is called are the fol- 
lowing: (1). The points are no ee held in the hand but are firm] 
mounted. We are thus sure that the two will touch atonce and-wi 
equal intensity ; the contact is the same one time as the next, and 
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- . the timo-of contact can be regulated, (2). The distance between the 


points is easily set and accurately measured.. (8). The points can be 
nE that, 6. g., one can riment upon the fore- 

head or back with the subject in a normal iD . (Ay. The 
points can be used singly by drawing out the rod N, and any number 
of points can be used. (5). The points can be Kass to any wa, of 
; using a double 

Apn arue two pairs of points can be applied to the game points on 
the skin, or simultaneously on symmetrical portions. (7). Points of 
any kind can be inserted—type, rods, or other patterns. (8). The. 


- points can be moved continuously along the skin, and thus used for 


mapping out “hot” and “cold pdinta.” (9). By making electrical 
connections the reaction time for touch can be measured. 


HYPNOTISM AMONG THE Esxrmo.—Capt. Healy, in his last report of 
the cruise of the Corwin, reports a most singular performance resem- 
bling a spiritualistic séance. The wife of one of the natives, an old 
hag of 60, was observed to drop suddenly on the ground. Her li 
were blue, her teeth were set hard together, while her labored b - 
ing produced a light froth from her lips. The eyes were closed, the 


. pupils much contracted, and the whole appearance of the eyé expres- 


sionless. -Her husband immediately ran to her, passed a stout 
deerskin thong around her head, and secured it to the end of a stout 
staff about 6 feet in length. He then sat down near the woman’s 
head and brought the staff across his thighs, making a lever of the 
first kind. Then he began in a chanting tone to speak to a spirit of 
the dead -concerning his probable succeas during the approaching 
hunting seasoh. When a question was to be answered he paused an 
tried to lift the woman’s head from the ground. If he succeeded it 
meant yes; if not, the contrary answer was inferred. The perform- 
ance went on some time, and such force was used by the man that 
the poor creature’s head was in danger. i 
During the séafice the man had his rifle and hunting knife brought 
and placed near by to ascertain their qualities. When the question- 
ing ceased the oe was removed from the woman’s head, and-with 
a Tew passes exa similar to those used hy mind readers, the 
woman was restored to consciousness. For a while she seemed 


. dazed and unsteady, but soon commenced to narrate what she had 


seen in the trance. She claimed to have been far away in a deer 


‘country, to have seen relatives and friends of those present, who lis- 


tened with rapt attention, and with the appearance of perfect confi- 
dence in her veracity, to the m and news which she brought 
them. This happened atthe mouth of Kowak river in Kotzebue 
Sound, Alaska, in August, 1885. _. QO, T. Mason. 
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_ A FURTHER STUDY OF HERACLITUS. | 





G. T. W. PATRICK, PH. D, 





PREFACE. - 


The latest writers on Heraclitus, namely, Gustav 


Teichmüller and Edmund Pfleiderer, have thought it 


necessary to preface: their works with an apology for 


_ adding other monographs to the Heraclitic literature, 


already enriched by treatises from such distinguished 
men as Schleiermacher, Lassalle, Zeller, and Schuster. 
That Still other study of Heraclitus, however, needs 
no apology, will be admitted when it is seen that these 
scholarly critics, instead of determining the place of 
Heraclitus in the history of philosophy, have so far 
disagreed, that while Schuster makes him out to bea 
sensationalist and empiricist; Lassalle finds that he is 
a rationalist and idealist. While to Teichmüller, his 


. starting point and the key to his whole system is found 


in his physics, to Zeller it is found in his metaphysics, 


i 
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and to Pfleiderer in his religion. Heraclitus’ theology 
was derived, according to Teichmiiller, from Egypt; 
according to Lassalle, from India; according to Pfleid- 
erer, from the Greek Mysteries. The Heraclitic flux,’ 
according to Pfleiderer, was consequent on his abstract 
theories ; according to Teichmüller, his abstract theo- 
ries resulted from his observation of the flux. Pfleid- 
erer says that Heraclitus was an optimist; Gottlob | 
Mayer says that he was a pessimist. . According to 
Schuster he was a hylozoist, according to Zeller a pan- 
` theist, according to Pfleiderer a panzoist, according 
to Lassalle a panlogist. Naturally, therefore, in- the. 
- hands of these critics, with their various theories to, 
support, the remains of Heraclitus’ work have suffered 
a violence of interpretation only'partially excused by 
bis known obscurity. No small proportion of the . 
fragments,.as will be seen in my introduction, have 
been taken in a diametrically opposite sense. 

Recently a contribution towards the disentanglement 
of this maze has been made by Mr. Bywater, an acute 
English scholar. His work (Heracliti “Ephesii Reli- 
quiae, Oxford, :1877) is simply a.complete edition of the 
now existing fragments of Heraclitus’ work, together 
with the sources from which they are drawn, with so 
much of the context as to make them intelligible. 

Under - these circumstances I have thought that a — 
translation of the fragments into English, that every 
' man may read and judge for himself, would be the 
best contribution that could be made. The increasing 

interest in early Greek philosophy, and particularly in 

' Heraclitus, who is the one Greek thinker most in 
accord with the thought of our century, makes such a 
translation justifiable, and the excellent and timely . 
edition of the Greek text by Mr. Bywater makes it 
_ practicable. 
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The translations both of the fragments and of the 
context are made from the original sources, though I 
have followed the text of Bywater except in a very 

‘few cases, designated in the critical notes. As a 
number of the fragments are ambiguous, and several 
of them contain a play upon words, I have appended 
the entire Greek text. 

The collection of sources is wholly that of Mr. 
Bywater. In these I have made a translation, not of 
all the references, but only of those from which the 
fragment is immediately taken, adding others only in © 
cases of especial interest. 

My acknowledgments are due to Dr. Basil L. Gil- 

° dersleeve, of the Johns. Hopkins University, for kind 

_ suggestions concerning the translation, and to Dr. 
G. Stanley Hall for valuable assistance in relation to 
the plan of the work. 
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INTRODUCTTON. | 
SEOTION I.—HISTORICAL AND CRTTIOAL, - 


` Modern Heraclitic literature belongs wholly to the 
present century. The most important works are the 
following -Schleiermacher : Herakleitos, der Dunkle 
von Ephesos, in Wolf and Buttmann’s Museum der 


Alterthumswissenschaft, Vol. I, 1807, pp. 318-533, and 


in Schleiermacher’s Simmt. Werke, Abth. II, Vol. 2, 


Berlin, 1838, pp. 1-146 ;—Jak. Bernays: Heraclitea,' 
Bonn, 1848 ; Heraklitische Studien, in the Rhein. Mus., 
new series, VII, pp. 90-116, 1850; Neue Bruchstlicke ` 


. des Heraklit, ibid. IX, pp. 241-269, 1854; Die Hera- 
klitischen Briefe, Berlin, 1869 ;—Ferd. Lassalle: Die 
Philosophie Herakleitos des Dunkeln von Ephesos, 2 
vols., Berlin, 1858;—Paul Schuster: Heraklit von 
Ephesus, in Actis soc. phil. Lips. ed. Fr. Ritschelius, 
_ 1873, LIT, 1-397 ;—Teichmiiller, Neue Stud. z. Gesch. der 
Begriffe, Heft I, Gotha, 1876, and TI, 1878 ;—Bywater : 
Heracliti Ephesii Reliquiae, Oxford, 1877 ;—Edmund 
Pfleiderer : Die Philosophie dés Hoxaklit von Ephesus 
im 'Lichte der Mysterienidee, Berlin, 1886 ;—Hduard 
Zeller: Die Philosophie der Griechen, Bd. I, pp. 566-677. 

There may be mentioned also the. following addi- 
tional writings: which have been consulted in the 
preparation of these pages :---Gottlob Mayer: Heraklit 
von Ephesus und Arthur Schopenhauer, Heidelberg, 
1886; Campbell: Theaetetus of Plato, Appendix A, 
Oxford, 1883; A. W. Benn: The Greek Philosophers, 
London, 1882. 


` 
\ 


After the introductory collection and arrangement’ 


of the Heraclitic fragments by Schleiermacher, and 
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the scholarly discriminative work and additions of 
Bernays, four attempts have been made successively 
by Lassalle, Schuster, Teichmiiller, and Pfleiderer, to 
reconstruct or interpret the philosophical system of 
Heraclitus. The positions taken and the results 
arrived at by these eminent scholars and critics are 
largely, if not wholly, different and discordant. A 
brief statement of their several positions will be our 
best introduction to the study of Heraclitus at first 
hand, and at the same time will offer us incidentally 
some striking examples of prevalent methods of his- 
toric criticism. 

One of the greatest evils in circles of philosophical 
and religious thought has always been the evil of over- 
systemization. It is classification, or the scientific 
method, carried too far. It is the tendency to arrange 
under any outlined system or theory, more ‘facts than 
it will properly include. It is the temptation, in a 
word, to classify according to resemblances which are 
too faint or fanciful. In the field of historic criticism 
this evil takés the form of over-interpretation. Just 
as in daily life we interpret every sense perception 
according to our own mental forms, so we tend to read 
our own thoughts into every saying of the ancients, 
and then proceed to use these, often without dis- 
honesty, to support our favorite modern systems. The 
use of sacred writings will naturally occur to every one 
as the most striking illustration of this over-interpre- 
tation. Especially in the exegesis of the Bible has this 
prostitution of ancient writings to every man’s religious 
views been long since recognized and condemned, and 
if most recently this tendency has been largely cor- 
rected in religious circles, it is all the more deplorable, 
in philosophical criticism, to find it still flourishing. 
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Unfortunately, this vice continues, and it appears 
nowhere more plainly than in the interpretation of 
Greek philosophy. There is a great temptation to 
modern writers to use the Greek philosophers as props 
to support their own systems—a temptation to inter- 
pret them arbitrarily, to look down upon them patron- 
izingly; as it were, showing that what they meant was 
this or that modern thought, having only not learned 
to express themselves as well as we have. Among his- 
torians of philosophy this appears as a one-sidedness, 
so that it is commonly necessary in reading a history 
of philosophy to make a correction for the author's ' 
“ personal equation.” The histories of Schwegler and 
of Lewes are examplés—the one biased by Hegel- I 
ianism, the other by Positivism. Undoubtedly, a cer- 
tain personal equation is unavoidable, and it is as 
impossible for an interpreter of Greek philosophy to 
make himself wholly Greek as it is unfair to represent 
. the ancient thinker as wholly German or English. 
But when this becomes complete one-sidedness, or 
blindness to all but one series of an authôr’s thoughts, 


. or a willful or even unintentional perversion of his. 


words, vigorous remonstrance is called for. ` 

This attempt to fully understand the ancients, to 
make them speak in the phraseology of some modern- 
school, must be distinguished from the recent move- 
ment, represented by Prof. Lagarde and others, in 
interpreting historic thought and historic events 
psychologically. This movement is certainly legiti- 
mate, based as it is on the truth of the similarity of 
constitution of all human minds, and the probability 
that underlying all representative historic creeds are 
‘great related if not identical thoughts. Even here, of 
course, the attempt to express these thoughts i in the set . 
phrases of any one people is inadequate. 
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We proceed, then, to look at some of the work done 
upon the philosophy of Heraclitus. Here we shall not 
attempt any examination of Zeller’s exposition, since 
his work, though it is perhaps the very best that has 
been done in this field, is critical rather than recon- 
structive, arid like his whole history of Greek philos- 
ophy, is a marvel of candor as well as of immense 
research. Even Zeller, however, has not wholly 
escaped the charge of one-sidedness, since Benn, in the 
preface to his work on the Greek philosophers, has 
accused him of never having outgrown the semi-Hege- 
lian prejudice of his youth. l 


LASSALLE. 


Lassalle, in two ponderous volumes noted above 
(page 560), made the first and most elaborate attempt 
to reconstruct the system of the Ephesian philosopher. 
His work exbibits immense labor and study, and 
extended research in the discovery of new fragments 
and of ancient testimony, together with some acuteness 
in their use. “Lassalle has a very distinct view of the 
philosophy of Heraclitus. But it is not an original 
view. Itis, in fact, nothing but an expansion of the 
short account of Heraclitus in Hegel’s History of Phil- 
osophy, although Lassalle makes no mention of him, 
except to quote upon his title-page Hegel’s well-known 
motto, “ Es ist kein Satz des Heraklit, den ich nicht 
in meine Logik aufgenommen.” Hegel’s conception 
of Heraclitus is, in a word, as folows: Heraclitus’ 
Absolute was the unity of being and non-being. His 
whole system was an expansion of the speculative 
thought of the principle of pure becoming. He appre- 
hended, and was the first to apprehend, the Absolute 
as-a process, as the unity of opposites, as dialectic 
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itself. His great contribution was the speculative 
transition from the being of the Eleatics to the idea of 
becoming. Now how does Hegel support this position ? 
There is in his Logic but one passage referring to Hera- 
clitus. There he says, “ Glancing at the principleof the 
Eleatics, Heraclitus then goes on to say, ‘ Being no more 
is than non-being”’ (od@év paddov tò dv roD uh ğvroç èerè), 
. a statement expressing the negative nature of abstract 


being and its identity with non-being”’ (Wallace, 


The Logic of Hegel, p. 144; cp. Science of Logic, 
| Hegel’s Werke, Vol. 3, p. 80). Hegel omits, in the 
Logic, to give the reference to the above quotation, 
but in his History of Philosophy (Werke, Vol. 13, p. 


/ 


/ 


332) he quotes the same passage with the reference.” 


It is to Aristotle, Metaph. i. 4. We turn to the same 
and find that it is a passage which Aristotle quotes 
from the Atomists, Democritus and Leucippus, and 
that it has not the slightest reference to Heraclitus, 
who, indeed, is not mentioned in the same chapter. 
This is rather discouraging, but the account, in the 
History of Philosophy, to which we°now turn, is 
scarcely less so. There Hegel begins his exposition 
of Heraclitus as follows : | 

. 1, Das allgemeine Princip. Dieser kiihne Geist 
(Heraclitus) hat zuerst das tiefe Wort gesagt, ‘ Das 
Seyn ist ‘nicht mehr als das Nichtseyn,’ es ist ebenso 
wenig, oder, ‘Seyn und Nichts sey dasselbe,’ das 
Wesen sey die Veränderung ” (Gesch. d. Phil. Vol. 13, 
, p. 939). 


Now it happens that Heraclitus said nothing of ‘the 


kind. As references Hegel gives Aristotle, Meta- 


phys. i. 4; iv. 7; iv. 3. The first passage, as we have - 


already seen, is from the Atomists. The second turns 
out upon examination to be simply the expression, 
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“ All things are and are not” (advyra civa: xa: ph cvai), 
and the third is a statement of Aristotle that some 
people supposed Heraclitus to have said that the same 
thing could both be and not be the same. Moreover, 
neither of these passages is Heraclitic in form, and 
they are not even mentioned in Bywater’s edition. 
The only expression of Heraclitus that resembles in 
form the above passage from Aristotle is that of frag. 
81, “ Into the same river. we step and we do not step. 
We are and we are not.” The over-interpretation by 
which this simple passage, expressing incessant phys- 
ical change, is transformed into the logical principle 
of Hegel, “ Das Seyn ist nicht mehr als das Nicht- 
‘seyn,’’ “Seyn und Nichts sey dasselbe,” is audacious 
at least. Furthermore, we may say here in passing, 
that neither the expressions rd dv, zh dv, nor even +ó 
ryvopsvoy, occur in any genuine saying of Heraclitus; 
although if they did occur, it would be easy to show 
that they could not mean at all what Hegel meant by 
being, non-being, and becoming. Even the Hleatic 
Being was nof at all the same with that of Hegel, but 
was finite, spherical, and something very much like 
that which we should call material. But Heraclitus, 
who indeed preceded Parmenides, said nothing of 
being nor of non-being, nor did he speak of becoming 
in the abstract, although the trustful reader of Hegel, 
Lassalle, or Ferrier, might well suppose he spoke of 
nothing else. That which these writers mistook for 
becoming was, as we shall see later, only physical 
change. With the loss of this corner-stone, the Hera- 
clitic support of the Hegelian Logic fails, and Hegel’s 
boast that there was no sentence of Heraclitus that 
his Logic had not taken up becomes rather ludicrous, 
especially if one will read through the remains of 
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It is “ nothing else” than the change from being into 
non-being and the reverse. The way down is transi- 
tion into being ; the way up is the return into the pure 
and free negativity of non-being, motion in the undis- 
turbed ideal harmony (Id. Vol. 2, p. 241 ff.). 

God, in his adequate form, is “ nothing else ” than 
pure negativity, the pure unity of process of opposites. 
Nature is only the corporeal manifestation of the law 
of the identity of opposites. It owes its existence to 
privation (dda), that is, to the injustice which pure 

. becoming suffers when it becomes being (Id. Vol. 1, 
p- 138). 

The dvaĝuwao:ç of Heraclitus is not any vapor or sen- 
sible exhalation, but is “ nothing else” than the way 
up, or the éxzvpwarc, that is, the cessation of the sen- 
sible and the particular and the assumption of the real 
universal becoming. ’Avaéuurwpevar, Lassalle says, 
should be translated “ processirend ” (Id. Vol. 1, p. 144). 

The Heraclitic fux is the same as the way up and 
down. It is fhe dialectic of-spacial being ; it is the 
unity of being and non-being as spacial; it is the here 
which is not here. The zepéyov of Heraclitus is not 
anything physical or spacial, but “the universal real 
process of becoming,” which works through the Logos 
or law of thought (Id. Vol. 1, p. 306). 

The Heraclitic Logos is the pure intelligible logical 
law of the identity in process (die processirende Iden- 
titét) of being and non-being. It is “nothing else” 
than the law of opposites and the change into the same 
(Id. Vol. 1, p. 327; Vol. 2, p. 265). 

The substance of the soul is identical with the sub- 
stance of nature. It is pure becoming which has in- 
corporated itself, embraced’the way down. The dry 
or fiery soul is better than the moist because moisture 
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is “ nothing else” than a symbol of the downward 
way. The soul that is moist has descended out of its 
pure self-annulling movement or negativity in process, 
into the sphere of the particular and determinate 
(Id. Vol. 1, pp. 180, 192). 

‘Heraclitus, in his desperate labor to express this idea, 
enters the sphere of religion. Dionysus and Hades 
are the same, he says (see frag. 127). That is, says 
' Lassalle, Dionysus, the god of generation which repre- 
sents the descent of pure non-being into being, is iden- 
tical with Hades, the god of death; and this fragment, 
which is a polemic against Dionysus, is really a 
polemic against being, which is inferior to non-being, 
` (Id. Vol. 1, p. 208). z 

Knowledge consists in the n in each’ parti- 
cular thing of the twọ opposites which constitute its. 
nature (Id. Vol. 2, p. 272). Of ethics, the formal prin- 
ciple is self-realization or self-representation. It is the 
realization of what we are in ourselves or according 
to our inner nature. The ideal is separation from the 
_ sensible and particular and the realization of thè uni- 
versal (Id. Vol. 2, p. 428 ff.). 


Such in brief outline is what Ferdinand Lassalle 
finds in Heraclitus’ book On Nature. As an exposition 
of Heraclitus it is not worth the space we have given 
it, or any space, in fact; but as one of the most beau- 
tiful illustrations of over-systemization, it is extremely 
valuable. Any formal refutation of his conception of 
Heraclitus is unnecessary, for almost the whole of it is 
without any foundation whatever. The expositions ` 
which are to follow, or even a slight reading of the 
fragments themselves, will sufficiently show how thor- 
-oughly fantastic and arbitrary are his interpretations. 
Lassalle seems to have been misled partly by Hegel’s 
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misinterpretation of the passages from Aristotle not- 
iced above, and partly by the principle of opposition 
which runs through a number of the sayings of Hera- 
‘clitus—an opposition which, as we shall see later, was 
wholly physical, and far more simple than the abstruse 
logical meaning given it by Lassalle. This German 
scholar had no power or no wish to put himself in the 
attitude of the Greek mind, which was as widely dif- ` 
ferent from his as possible. It was a mistake for this 
disciple of pure thought, bred in the stifling atmosphere 
of a nineteenth century Hegelian lecture-room, and 
powerless to transport himself out of it even in thought, 
to attempt to interpret the sentences of an ingenuous 
‘lover of Nature, who, five centuries before the Chris- 
tian era, lived and moved in the free air of Ephesus. 
In this we do not mean to say that the philosophy of 
Heraclitus was purely physical rather than metaphys- 
ical, for we shall see that such was not the case, but 
primitive pre-Socratic metaphysics and the panlogism 
of Lassalle are as wide asunder as the poles. On this 
point, Benn, ih the work already referred to, well says, 
“ The Greek philosophers from Thales to Democritus 
did not even suspect the existence of those ethical and 
dialectical problems which long constituted the sole 
object of philosophical discussion ” (Vol. 1, p. 4). 

Those who wish to trace Lassalle’s errors further 
may compare, on his mistaken conception of the Hera- 
clitic fire, Zeller, Vol. 1, p. 591, 3; Grote: Plato, Vol. 
1, p. 33, note. On “the way up and down,” com- 
pare Zeller, Vol. 1, p. 619; 1. On the flux, compare 
Schuster, p. 201; Zeller, Vol. 1, p. 577, 1. 

The characterization of Lassalle’s book as a whole | 


'The references to Zeller in the following I pages are to the fourth 
German edition of Die Philosophie der Griechen. 


` 


- 
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is, that it is a striking example of great philosophic 
waste, turning as he does the rich and suggestive phil- 
osophy of the Ephesian into a wretched mouthful of 
Hegelian phrases. His citation of so many diverse. 
sentences of Heraclitus, drawn from theology, ethics, 
nature, and man, and his discovery in all of them of his 
single ever-recurring notion of “die reine umschlag- 
ende Identität von Sein und Nichtsein,’? impresses us 
with the power which the tyranny of a single idea may 
have to so blur one’s vision as to cause him to see that 
idea reflected in everything that is presented. It is 
not true, as Lassalle’s motto goes, that there is no sen- 
tence of Heraclitus that Hegel has not incorporated in 
his Logic, but it is not far from the truth that there is’. 
no sentence of Heraclitus which Hegel and Lassalle 
have not either willfully or ignorantly perverted. 


SCHUSTER. 


We will mention now the work of Paul Schuster (see 
above, p. 560). Schuster approaches the problem of 
the interpretation of Heraclitus with the advantage of 
a, rich philological and. historical knowledge. He suf- 
fers a disadvantage, however, in the magnitude of the 
task he undertakes, which is nothing less- than the 
reconstruction of the order and plan of the book of 
Heraclitus itself. The interpretation of the fragments, 
he justly observes, depends upon the connection in 
which they occurred. It will be necessary, therefore, 
if we will grasp their true sense, to recover the plan of * 

_the original writing. Such a reconstruction Schuster 
holds to be possible, since by the law of selection, the 
fragments which have been preserved to us must have 

‘been the central thoughts of the original work. Con- 
trary to Schleiermacher, he accepts as trustworthy the 
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statement of Diogenes (Diog. Laert. ix. 5) that the 
book of Heraclitus was divided into three parts or 
Logoi, the first concerning “the all,” the second poli- 
tical, the third theological. On this basis Schuster 
arranges the fragments, freely translated or rather 
paraphrased, and interspaced with the restored pro- 
gress of thought. The well known obscurity of our : 
philosopher, Schuster, contrary to all other critics ex- 
cept Teichmüller, supposes to have been partly, at 
least, intentional, ás a precaution against persecution 
for atheism.' 

The distinctive feature of Schuster’s conception of 
Heraclitus is that he was not a distruster of the senses, 
but on the contrary the first philosopher who dared 
to base all knowledge upon sense experience. He was 
therefore the first of experimental philosophers. To 
this idea the introduction of Heraclitus’ book was 
devoted. The majority of people, says the Ephesian, 
have little interest in that which immediately sur- 
rounds them, nor do they think to seek for knowledge 
by investigation of that with which they daily come 
in contact (Clement of Alex. Strom. ii. 2, p. 482; M. 
Aurelius iv. 46; cp. frags. 5, 93). Nevertheless, that 
which surrounds us is the source of knowledge. 
Nature is not irrational and dumb, but is an ever 
living Voice plainly revealing the law of the world. 
This Voice of Nature is the Heraclitic Logos. The 
thought which Heraclitus utters in the passage stand- 
ing at the beginning of his book (frag. 2, Hippolytus, 
Ref. haer. ix. 9; cp. Aristotle, Rhet. iii. 5, p. 1407, b. 14) 
is no other than that which since the Renaissance has 


. 1 Compare Plutarch. . orac. 21, p. 404; = frag. 11; Clement of 
Alex. Strom. v. 13, p. 699 ; = frag. 116. The numbers refer not to 
Schuster’s numbering of the fragments, but to that of the present 
work, which is the numeration of Bywater. 
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inspired natural science and its accompanying specu- 
lation, namely, that truth is to be won by observation 
of the visible world. But the people, he complains, 
_despise the revelation which Nature offers us with 
audible voice. Why, asks Heraclitus (Hippolytus, Ref. 
haer. ix. 9; cp. frag. 47), should an invisible harmony 
be better than a visible? It is not better, but, on the 
contrary, whatever is the object of seeing, hearing, or 
investigation, that I particularly honor (idem ix. 10; 
cp. frag. 13). Men, therefore, must trust their eyes 
(Polybius, xii. 27; cp. frag. 15) and not make reckless 
guesses concerning the weightiest things (Diog. Laert. 
ix. 73; cp. frag. 48). That Heraclitus’ theory of knowl- 
edge, therefore, based it upon sense perception and 
reflection thereupon, is shown, continues Schuster, 
not only by the above passages, but also by the fact 
that the exaggerated form of the theory held by 
Protagoras (cp. Plato’s Theaetetus) must necessarily 
have had its source in Heraclitus, his master. None 
the less is this shown also by Parmenides’ attack on 
the empirical theory of knowledge (Sextus Empir. vii. 
3), which could have been aimed only at the philoso- 
pher of Ephesus (Schuster, pp. 7 and 13-42). | 

- Turning now from the theory of knowledge to its 
results, the first law which the observation of Nature 
teaches us is the law of ešernal and recurrent mo- ' 
tion (xdvta ywpet za) oùdðèv péver, Plato, Orat. p. 402 A). 
The starting point and central position of our philoso- 
pher we must find in this -recurrent motion, rather 
` than in the primitive fire which itself held a subordi- 
nate place in the system. But the Heraclitic motion 
was not conceived as any absolute.molecular change 
in the modern sense, nor yet as that absolute insta- 
bility which appeared in the nihilism of the later 
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Heracliteans. It was rather conceived in a simpler 
way, asa general law that everything comes to an end 
and there is nothing permanent. Under this was 
included : 1) spacial motion, as of the flowing river; 
2) qualitative change, as in the human body; 3) a 
kind of periodicity which brings everything under its 
dominion. The last was the most emphasized. Birth 
and death are universal; nothing escapes this fate. 
There is no fixed or unmoved being above or outside 
the shifting world, no divine heavenly existence that 
does not change, but all is involved in the same 
perpetual ebb and flow, rise and fall, life and death 
(Schuster, p. 81 ff.). | 

But this life and death of the universe is literal, not 
figurative. The world itself is a great living organism 
subject to the same alternation of elemental fire, air, 
and water. This thoroughgoing hylozoism which 
Schuster attributes to Heraclitus, he bases principally 
on the writing de diaeta of Pseudo-Hippocrates, who, 
he believes, made a free use of the work of Heraclitus, 
if he did not directly plagiarize from him. Comparing 
this writing (particularly the passage, c. 10, p. 638) 
with Plato’s Timaeus (p. 40 A, also drawn from Hera- 
clitus), he ventures to reconstruct the original as. 
follows: “ Everything passes away and nothing per- 
sists. So it is with theriver, and so with mortal 
beings ; in whom continually fire dies in the birth of 
air, and air in the birth of water. So also with the 
divine heavenly existence, which is subject to the 
same process, for we are in reality only an imitation 
of that and of the whole world; as it happens with 
that so it must happen with us, and inversely we may 
judge of that by ourselves ” (Schuster, p. 118). | 

The life principle of the universe, as of the human 
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organism, is fire. This fire is everywhere present, so 
that “everything is full of gods and souls” (Diog. 
Laert. ix. 7). The life of the body is sustained by the 
breath which inhales the dry vapors kindred to fire. 
At night, when the pun is extinguished and the world 
becomes unconscious, we inhale the dark wet vapors 
and sink into death-like sleep (Schuster, p. 135). ` 

The sun, which ig new every day, changes at night 
into the surrounding air and then into the water of the 
sea. The sea produces the daily sun, as it is the source 
. of all earthly phenomena. On a large scale this three- 
fold change takes place with the universe, which will 
ultimately be consumed in fire, again to become sea, 
and cosmos. This is “the way up and down ”—not a 
circular movement of the elements within the cosmos 
(Zeller), but the periodicity of the world itself. The 
way up and. the way down relate only to the cosmogony. 
The latter is the creation of the world by condensation 
-of fire into water, then earth ; the former is the revérse 
process of vaporization (Id. p. 169). £ 

This law or order is not dependent upon any divine 
' purposeful will, but all is ruled by an inherent neces- 
sary “fate.” The elemental fire carries within itself 
the tendency towdrd change, and'thus pursuing the 
way down, ‘it enters the “ strife’? and war of opposites 
which :condition the birth ef the world (é:axdopqar), 
and experience that hunger (ypyepoctvy) which arises 
‘in -a state where jie is dependent upon nourishment, 
and where satiety (xép0¢) is only again found when, in 


‘pursuit of the way up, opposites are annulled, and ,. 


“unity” and “peace” again emerge in the pure 
original fire (èxrúpwe:ç). This impulse of Nature 
towards change is conceived now as “destiny,” 
“ force,” “ necessity,” “justice,” or, when exhibited 
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in definite forms of time and matter, as “intelligence ”’ 
(Id. p. 182, 194 ff.). 

The Heraclitic harmony of opposites, as of the bow 
and the lyre, is a purely physical harmony. It is 
simply the operation of the strife of opposite forces, by 
which motion within an organism, at the point where 
if further continued it would endanger the whole, is 
balanced and caused to return within the limits of a 
determined amplitude (Id. p. 230 ff.). 

The identity of opposites means only that very dif- 
ferent properties may unite in the same physical thing, 
either by simultaneous comparison with different 
things or successive comparison with a changeable 

"thing (Id. pp. 236, 243). 

The second or political section of Heraclitus’ work 
treated of arts, ethics, society, and politics. It aimed 
to show how human arts are imitations of Nature, and 
how organized life, as in the universe and the indi- 
vidual, so in the state, is the secret of unity in 
variety. The central thought was the analogy existing 
between man‘and the universe, between the microcosm 
and the macrocosm, from which it results that the 
true ethical principle lies in imitation of Nature, and 
that law is founded on early customs which sprang 
from Nature (Id. p. 310 ff.). 

The third or theological section was mainly devoted to 
showing that the names of things are designations of 
their essence. That Heraclitus himself, not merely his 
followers, held the gies phór dvopdrwy, and used 
etymologies as proofs of the nature of things, Schuster 
believes is both consistent with his philosophy and 
conclusively proved by Plato’s Cratylus. Primitive 
men named things from the language which Nature 
spoke to them ; names, therefore, give us the truth of 
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things. - Etymologies of the names of the gods was the 
proof first brought forward, as in Plato’s Cratylus; 
hence the name of this section of the work. To shew ` 
this connection of names and things was to prove the 
intimate connection of man with Nature, and so to lead 
to the conclusion that all knowledge is based on - 
experience, which, indeed, was the end he had in 
view (Id. p. 317 ff.). 


It is not our purpose to criticize ‘in detail Schuster’s 
conception of Heraclitus. Much of it will commend 
itself to the careful student of the remains, particu- 
larly that which relates to the Heraclitic flux and its 
relation to the primitive fire. Suggestive, also, if note 
unimpeachable, is his conception of the relation of the 
microcosm to the macrocosm, and of the harmony and 
identity of opposites. In his exposition of these 
doctrines, Schuster has rendered valuable service. 

:- We can by no means, however, allow thus tentatively 
to pass, Schuster’s conception of Heraclitus as a purely 
empirical philosopher. ` Before noticing this, a word 
needs to be said in regard to Schuster’s method as a' 
whole. As to the latter, the very extent of the task 
proposed made over-systemization inevitable. In 
criticism of Schuster’s attempt, Zeller has well said — 
that with the extant material of Heraclitus’ book, the 
recovery of its plan is impossible (Vol. 1, p. 570, note). 
Such a plan of reconstruction as that which Schuster 
undertakes, demands the power not only to penetrate. 
the sense of every fragment, butalsosoto read themind 
of the author as to be able to restore that of the large 
absent portions.. The small number and enigmatical 
character of the fragments which are extant, together 
with the contradictory character of ancient testimony 
to Heraclitus, makes such a task extremely hazardous. 
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It can be carried through only by the help of “ unlim- 
ited conjecture.” Such conjecture Schuster has’ used 
extensively. The necessity of carrying through his 
plan has led him to find in some passages more mean- 
ing than they will justly bear, while his apparently 
preconceived notion as to the wholly empirical charac- 
ter of the system has led him to distort the meaning 
of many sentences. We shall see examples of this ` 
presently. Incidentally, his method may be illustrated 
by his connection and use of the two passages: 
dvdpwroug péver dtolavdyvras, daca obx Z)moyroa: obd8 Qoxšoua: 
(Clement of Alex. Strom. iv. 22, p. 630; cp. frag. 122), 
and af puya: dopdvra: xa? òv. (Plutarch, de Fac. in 
° orbe lun. 28, p. 943; cp. frag. 38). Schuster conjectures 
that these passages came together in the original work, 
and he renders and interprets them as follows: ‘‘ There 
awaits men in death what they neither hope nor 
believe,” namely, rest and the joy of a sleep-like con- 
dition (D, so that even instinctively “souls scent out 
death,’* desiring to obtain it (Schuster, p. 190). Not to 
speak of the forced translation of the latter fragment, 
only the most vivid imagination would think of using 
these passages in this way, especially as Clement 
himself, in his use of the first passage, refers it to the 
punishments which happen to men after death (see 
below, frags. 122 and 124, sources), and Plutarch, in 
respect to the second, uses it as proof that souls in 
Hades are nourished by vapors (see below, frag. 38, 
sources). But Schuster’s conception of Heraclitus did 
not admit of belief in a distinct life after death, and it 
was necessary to make these passages fit in with the 
plan. The attempt to weave the fragments into a con- 
nected whole, and their division into the three Logoi, 
may be regarded on the whole as a decided failure. 
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translates ‘“‘ Erforschung”), I particularly honor” 
(frag. 18). Adopting the simplest and most natural 
meaning of this passage, it has no bearing on any 
theory of knowledge, but means merely, as Pfleiderer 
points out (Heraklit, p. 64, note), that Heraclitus prefers 
the pleasures of the higher senses, as of seeing, hearing, 
and the knowledge acquired thereby, to the sensual 
pleasures of the lower senses which the masses pursue. 
If, however, Schuster will take it in a theoretical 
sense, then it comes into conflict with the other passage, 
“The hidden harmony is better than the visible.” The 
contradiction is foreseen by Schuster, who deliberately 
changes the latter into a question (see above, p. 572), 
without a shadow of right, as may beseen by reference 
to the context in Hippolytus (see below, frag. 47), who 
expressly states that the two passages seem to conflict. 
Further support for his interpretation Schuster seeks 
in the following passage from Hippolytus : 

Tov 0& hoyou tovd’ óvroç aie? aFuvetor yivoyvtar yb pwitoe 
za mpdabev 7 dxovcat xat dxovearvtes tò Tp@Tov. yivopévay 
yao mdvrwv xGta toy Adyov tovéde dreipocoe gotxaar tEcpwpevoe 
xa? éréwy xal forwy torovtéwy dxotwy srw denysbpae, Orarpéwy 
Exaatov xata guaw xat godfwv zwç čyx (Ref. haer. ix. 
9; = frag. 2). | 

This is the passage of which Schuster says that if 
Heraclitus had written nothing more it would have 
given him a place of honor in philosophy, for here for 
the first time appeared the thought that has inspired 
speculation and modern science since the Renaissance, 
that truth is to be sought in the observation of Nature. 
But we are unable to find here any such meaning. 
The sense of the passage depends upon the sense of 
Logos. Of course, if Schuster is free to translate this 
word in any way he chooses, he can get from the pas- 
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sage almost any meaning. He chooses to render it 
the Voice of Nature or the Speech of the visible world. 
In this he is not supported by any other critics. By 
ancient commentators of Heraclitus the Logos was 
understood as Reason, and in this general sense it is 
taken by modern commentators: including Heinze, 
Zeller, Teichmüller, and Pfleiderer, although more 
specifically they see that, in harmony with the whole 
Heraclitic philosophy, it is to be taken as Reason 
immanent in the world as Order or Law. Schuster 
objects that Logos could not mean Reason, since before 
the time of Heraclitus it had never been so used, and 
no author would venture to introduce at the very 
beginning of his work words with new meanings. But * 
precisely the same objection applies to its meaning the ` 
Speech of Nature, for the whole point in Schuster’s 
exposition is that this was an original idea with 
Heraclitus. If the Logos is conceived as Order, this 
objection is met, since this meaning is given in the 
derivation of the word. Moreover, if Schuster could | 
show that the word meant ‘‘ speech ” or €‘ discourse,” 
then the discourse referred to must have been not that ` 
of Nature but of the author himself. Finally, if we 
adopt Reason as the meaning of Logos here, the 
whole passage, so far from supporting, directly refutes 
. Schuster’s sensational theory of knowledge. Another 
argument for the empiricism of Herachtus, Schuster 
seeks in his denunciation of the people for their failure 
to interest themselves in acquiring knowledge by 
empirical investigation of the things. that surround 
them, which he bases on a couple of passages from 
Clement and M. Aurelius (see above, p. 571). Heracli-. - 
tus, in fact, said nothing of the kind; but Schuster, by. 
conjectural reconstruction of the text and an arbitrary. 


Z 


A FURTHER BTUDY OF HERAOLITUS. 581 


translation, extracts a theoretical meaning from simple 
sentences which no one who had not a preconceived 
theory to support would ever imagine to mean more 
than a reproach upon the masses for their superficiality 
and neglect of interest in a déeper knowledge of the 
world (see Schuster, p. 17, and cp. frags. 5, 93). What 
Heraclitus’ theory of knowledge really was we shall 
see more fully in the examination of Pfleiderer’s posi- 
tion later. Here it is sufficient to add that, whatever 
empirical tendency his philosophy may have had, any 
such positive doctrine as that which Schuster ascribes 
to him was far beyond the time of Heraclitus. 
Schuster’s interpretation of the Heraclitic ypyopocbry 
and xópoç is also open to criticism. Zeller, indeed, has 
given 8 similar explanation of these words (Vol. 1, p. 
641), but Pfleiderer has understood them differently 
(p. 176). From Heraclitus himself there remains only 
the two above words (frag. 24). Hippolytus (Ref. haer. 
ix. 10, cp. frag. 24, sources) says that the arrangement 
of the world (dsaxdojmerc), Heraclitus called “ crav- 
ing” (yeqopodurn), and the conflagration of the world 
(éxnupwor) he called “satiety”? (xépoc), Schuster, 
therefore, understanding by axso, not the process 
of world-building, that is, the passing of the homoge- 
neous original fire into the manifold of divided exist- 
ence, but the completed manifold world itself or the. 
xóguoç, interprets the “craving” or hunger as belong- 
ing to the present differentiated world, which hungers, 
as it were, to get’ back into the state of original fire or 
satiety. The testimony is too meagre to say that this 
is not a possible interpretation, but it seems to be 
wrong. For Schuster. admits, as of course he must, 
that the original fire carries within itself an impulse 
to change and develop into a manifold world. But 
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this impulse to change ‘is hardly consistent with a - 
state of perfect “ satiety.” If now we take daxdapmacc 
in its primary signification denoting the action or pro- - 
cess of arranging, then craving becomes the designa- 
tion of the world-building process itself. Craving then 
is nothing but the original impulse to evolve itself, 
contained in the primitive fire, while the reverse pro- 
cess, the conflagration, is satiety, or better, the result 
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The work of Teichmiller (see above, p. 560) does not 
profess to be a complete exposition of the philosophy 
‘of Heraclitus, but to indicate rather the direction in 
which the interpretation is to be found. Teichmüller ° 
believes that the philosophy of the ancients is to be 
interpreted by their theories of Nature. Physics came 
before métaphysics. Particularly does this apply to 
Heraclitus of Ephesus. His philosophy of Nature, 
therefore, is the key with which ,Teichmiiller will” 
unlock the secrets of his system (Teithmiiller, I, p. 3). 

But yet Heraclitus was not a naturalist. Of the . 
sun, moon, eclipses, seasons, or earth, he has little to 
say. In the astronomy of Anaximander or the mathe- . 
matics of Pythagoras he took little interest. On such 
polymathy he cast a slur (Diog. Laert. ix.1; cp. frag. 16). 
He went back to Thales and started from his childlike 
conception of Nature. To Heraclitus the earth was 
flat, extending with its land and sea indefinitely m ` 
each direction. The sun, therefore, describes. only a 
semicircle, kindled every morning frbm the sea and 
extinguished in it every evening. Moreover, the sun 
is no larger than it looks (Diog. Laert. ix. 7). The 
sun, therefore, cannot pass his boundaries (of thehalf- 
circle), else the Erinyes (who inhabit the lower ee 
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will find him out(Plutarch, de Exil. ii. p. 604; = frag. 29). 
Up and down are not relative but absolute directions 
(Teichmüller, I, p. 14). 

Thus upon physical grounds we may interpret at 
once some of the aphorisms. For instance, since the 
sun is a daily exhalation from the earth, sun and earth 
must have in part a common substance; hence Diony- 
sus and Hades are the same (Clement of Alex. Protrept. 
ii. p. 30; cp. frag. 127), since the former stands for the 
sun and the latter for the lower world. Likewise day 
and night are the same (Hippolytus, Ref. haer. ix. 10; 
cp. frag. 35), since they are essentially of the same 
elements, the difference being only one of degree, the 
former having a preponderance of the light and dry, 
the latter of the dark and moist (Teichmiiller, I, pp. 
26, 56). ‘ 3 

The four elements, fire, air, earth, and water, are not, 
as with Empedocles, unchangeable elements, but in 


` ceaseless qualitative change are continually passing 


into one another. Experience itself teaches this in 
the daily observation of such phenomena as the drying 
up of swamps, the melting of solids, and the evapo- 


_ ration of liquids (Id. I, p. 58). 


Fire is not a symbol, but is real fire that burns and 
crackles. Itis the ground principle, the entelechy of 
the world, in which reside life, soul, reason. It is God 
himself. It is absolute purity. It rules in the pure 
upper air, the realm of the sun. Its antithesis is 
moisture, absolute impurity, which rules in the lower 
regions of the’earth. The sun with his clear light 
moves in the upper fiery air. The moon with her 
dimmed light moves in the lower moister air. The 
central thought, therefore, is purification, or “the 
way up,” from the moist and earthy to the dry and 
fiery (Id. I, p. 62 ff.). 
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The psychology of Heraclitus is not analogous, but 
identical with his physics. The soul'is the pure, light, 
‘fiery, incorporeal principle which burns like the sun. 
Its degree of life and intelligence depends upon its 
purity from moisture. The stupid drunken man has a 
moist soul (Stobaeus Floril..v. 120; cp. frag. 73). “ The 
dry soul is the wisest and best ” (frag. 74). In sleep the 
fire principle burns ‘ow ; in death it is extinguished, 
when: the soul, like the sun at night, sinks into the 
dark regions of Hades. - Hence it follows that there 
was with Heraclitus no doctrine of the immortality of 
' the soul (Teichmüller, I, p. 74 ff.). 

Ethics, therefore, is purification, and in this thought 
we see the origin of. that.general idea which as 
“« Catharsis”? became prominent in Plato and later 
philosophy. Teichmüller əfinds it of the greatest 
interest to have traced the history of this idea, with 
its related one of “ separation?” or “apartness,” back 
to Heraclitus. “Of all whose words I have heard,” 
says the latter, ‘‘ no one has attained to this—to know 
that Wisdom is apart (xeywpropuévov) from all” (Sto- 


* 


baeus Floril. ñi. 81 ; = frag. 18). This “ separateness ” | 


of Wisdom, which was only another term for reason, . 


God or pure fire, reveals the origin of the distinction 
of the immaterial from the material. With Hera- 
elitus, to be sure, the idea of immateriality in its later 
sense was not present, but fire as the most incorporeal 
being of which he knew, identical with reason and 
intelligence, was set over against the crude material 
world. We have therefore here neither spiritualism 
nor crude materialism, but the beginning of the dis- 
tinction between the two. With Anaxagoras another 
step was taken when fire was dropped and the Nous 
was conceived in pure separateness apart even from 
{ 
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fire. Following Anaxagoras, Plato regarded the 
Ideas as distinct and separate (s¿¿xpaéšç, zsywptapévor). 
In Aristotle it appears as the separation (ywprrdv) 
which belongs to absolute spirit or pure form. Finally 
in the New Testament it is seen as the purity (¢dxptvera) 
which is opposed to the flesh (Paul, Epist. to Corinth. 
II, i. 12; i. 1. Human intelligence, according to 
Gerasliis: attains only in the case of a few to this 
greatest purity, this highest virtue, this most perfect 
knowledge. They are the chosen ones, the elect 
(éxiexrot) (Teichmiiller, I, p. 112 ff.). 

The senses, since they partake of the earthy char- 
, acter of the body, give us only deceitful testimony as 
compared with the pure light of Reason, which alone, 
since it is of the essence of all things, that is, fire, has 
the power to know all. Here therefore was the first 
distinction of the a from the sensible world 
(Id. I, p. 97). 

‘Again, in the ialiintive change of Heraclitus we 
discover the incipient idea of the actual and potential 
first formulated by Aristotle. Since the elements pass 
into one another, they must be in some sense the same. 
. Water is fire and fire is water. But since water is not 
actually fire, it must be so potentially. To express 
this idea, Heraclitus used such phrases as “ self-con- 
cealment,’’ “sunset,” “ death,” “sleep,” “seed” (Id. 
I, p. 92 ff.). . 

Moreover, inasmuch as we have a progress from the 
potential to the actual, from the moist and earthy to 
the dry and fiery, that is, from the worse to the better, 
we find in Heraclitus the recognition of an end or 
purpose in Nature, or a sort of teleology, subject, how- 
ever, to the rule of rigid necessity (Id. I, p. 137). 

The flux of all things Teichmüller understands not 
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as a metaphysical proposition, but as a physical truth 
gained by generalization from direct observation of 
Nature. Furthermore, it was nothing new, all the 
philosophers from Thales on having taught the motion 
of things between beginning and end (Id. I, p. 121). 
That which was new in this part of Heraclitus’ work | 
was his opposition to the transcendentalism of Xeno- 
phanes. Over against the absolute, unmoved and 
undivided unity of the Eleatic philosopher, Hera- 
clitus placed the unity of opposition. In Xenophanes”? 
system, above all stood the immovable, transcendent 
God. In Heraclitus’ system there was nothing tran- 
scendent or immovable, but all was pursuing the 
endless way: upward and downward. His God was 
ceaselessly taking newforms. Gods become men, and 


, men gods (Heraclitus, Alleg. Hom. 24, p. 51, Mehler ; 


cp. frag. 67): The immanent replaces the transcendent. 
Here emerges the historically significant idea of unity. 
Against the unity of Xenophanes, a unity opposed to 
the manifold, Heraclitus grasped the idea of a unity 
which includes the manifold within itself. “Unite 
whole and part, agreement and disagreement, accor- 
dant and disaccordant—from all comes one, and from 
one all’? (Arist. de mundo 5, p. 396, b. 12 ; = frag. 59). 
Everywhere is war, but from the war of opposites re- 
sults the most beautiful harmony (cp. frag. 46). Here 
three principles are involved: 1). Through strife all 
things arise ; the birth of water is the death of fire, the 
death of water is the birth of earth, etc. (cp. frag. 68). 
2). Through strife of opposites all things are preserved ; 
take away one, the other falls; sickness is conditioned 
by health, hunger by satiety (cp. frag. 104). 3). There 


‘is an alternating mastery of one or the other oppo- 


site ; hence it follows that since all opposites proceed 
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from one another, they are the same (Teichmiiller, I, 
p. 180 ff.).- 

What did Heraclitus mean by the visible and invis- 
ible harmony? Teichmiiller censures Schuster for 
failing to recognize that most significant side of Hera- 

_clitus’ philosophy which is represented by the invisible 

harmony—in other words, for reducing him to a mere 
sensationalist. The visible harmony, according to 
Teichmüller, is the entire sensible world, in which the 
war of opposites results in a harmony of the whole. 
But the invisible harmony is the divine, all-ruling and 
all-producing Wisdom or World-reason, concealed 
from the senses and the sense-loving masses and 
‘revealed only to pure intellect. Thus Heraclitus, to 
whom there was an intelligible world: revealing itself 
to intellect alone, and in the recognition of which was 
the highest virtue, was the forerunner of Plato (Id. I, 
pp. 154, 161 ff.). j 

By the Logos of Heraclitus was indicated Law, 
Truth, Wisdom, Reason. It was more than blind law, 
thinks Teichmiiller, it was self-conscious intelligence ; 
for self-consciousness, according to. Heraclitus, who ` 
praised the Delphic motto, “Know thyself,” is the 
highest activity of man, and how could he attribute 
less to God, from whom man learns like a child ? (cp. 
frag. 97). But this self-conscious reason is not to be 
understood as a constant, ever abiding condition. 
God, who in this purely pantheistic system is one with 
the world, is himself subject to the eternal law of 
ceaseless change, pursuing forever the downward and 
upward way. But is not then God, Logos, Reason, 
subject, after all, to some higher destiny (sfuappévn) ? 
No, says Teichmiiller, for it is this very destiny which 
it is the highest wisdom in man to recognize, and 
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which is, therefore; identical with the Wisdom which 
rules all. The difficulty here he so far admits, how- 
ever, ag to acknowledge that this doctrine is ‘‘ dark and 
undetermined ” (Id. I, p. 183 ff.). 

Finally, says our author, there was no idea of per- 
- gonality of spirit in the philosophy of Heraclitus, as, 
there was not in any Greek philosopher from Xeno- 
phanes to Plotinus (Id. I, 187). ` 

In closing this part of his exposition, Teichmüller 
calls attention to the relation of Heraclitus to Anax- 
agoras. M. Heinze(Lehre vom Logos, p. 33), following . 
Aristotle, attributes to Anaxagoras the introduction — 
into philosophy of the idea of world-ruling intelligence. 
But, says Teichmüller, this idea was present td 
every Greek from Homer on. Its recognition by Hera- 
clitus has been shown by the fact that everywhere 
he attributes to his God, wisdom (sogia), intelligent ` 
will (óy), reason (ppovoŭy and gpevipec), and recog- 
nized truth (éyoc). What then did Anaxagoras add? 
The history of the idea of transcendent reason turns 
- upon two characteristics, Identity (radtéryc) and Pure 
Separation (efxpawéc). With Heraclitus both failed ; 
the former, because the World Intelligence took part 
in the universal change; the latter, because it was 
. mingled with matter. For, in choosing fire for his 
intelligent principle, although as Aristotle says ‘he 
chose that which was least corporeal (dewpardraroy), 
he did not escape a sort of materialism, The new that 
Anaxagoras added, therefore, was the complete sepa- 
ration of reason from materiality. In a word, while 
the Logos of the Ephesian was at once world-soul and `: 
matter in endless motion, the Nous of Anaxagoras was 
motionless, passionless, soulless and immaterial. Iden- 
tity,. the other attribute, was, added in the epoch- 
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making work of Socrates when the content of reason 
was determined by the definition, following whom 
Plato established the complete transcendence of the 
ideal world (Teichmüller, I, 189 ff.). 

Heraclitus assumed a world-year or world-period, 
the beginning of which was the flood, and whose end 
was to be a universal conflagration, the whole to be 
periodically repeated forever. In this he was preceded 
by Anaximander and followed by the Stoics. This 
general idea was adopted by the Christian Church, but 
the latter limited the number of worlds to three, the 
first ending with the flood; ours, the second, to end with 
the conflagration of the world ; the third to be eternal 
(Epist. Pet. II, iii. 4 ff.; Clement of Rome, Epist. to 
Corinth. i. 57, 58); (Teichmüller, I, 198 ff.). 

In the second part of his work, Teichmüller enters 
upon an exhaustive argument to show the dependence 
of the Heraclitic philosophy upon Egyptian theology. 
Heraclitus moved within the sphere of religiousthought. 
He praised the Sibyl and defended revelation and in- 
spiration (Plutarch, de Pyth. orac. 6, p. 397 ; cp. frag. 
12). His obscure and oracular style, like that of the 
king at Delphi (cp. frag. 11), was in conformity with his 
religious character. Observation of Nature he fully 
neglected, depending for his sources more than any 
other philosopher upon the beliefs of the older theo- 
logy. Without deciding how far Heraclitus is directly, 
as a student of the Book of Death, or indirectly by 
connection with the Greek Mysteries, dependent upon 
the religion of Hgypt, he proceeds to indicate the 
interesting points of similarity between them (Teich- 
müller, IT, p. 122). - 

Among the Egyptians the earth was flat and infi- 
nitely extended. The visible world arose out of water.. 
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The upper world belonged to fire and the sun. As the, 
sun of Heraclitus was daily generated from water, so 
Horus, as Ra of the sun, daily proceeded from Lotus 
the water. As the elements with Heraclitus ‘proceed 
upward and downward, so the gods of the elements 
upon the steps in a a olimi up and down (Id. 
II, p. 148). 

With these illustrations, it is sufficient to say, with- 
out following him further in detail, that Teichmüller 
carries the comparison through the whole system of 
Heraclitus, and parallels his actual and potential, his 
unity of opposites, his eternal flux, strife, harmony, 
purification, Logos, and periodicity of the world, with 
similar notions found in the religion of Egypt. 


In order to appreciate the worth of Teichmiiller’s 
work, it is necessary to remember that, as wehave said, 
it does not profess to be a unified exposition of Hera- 
' clitus’ philosophy, but a contribution to the. history 
of philosophic ideas in their relation to him. ` In afford- 
ing this service to the history of ideas, hè has thrown a, 
good deal of light upon the true interpretation of the 
philosophy of Heraclitus. But the very purpose of bis 
task has caused him to put certain of the ideas into 
such prominence, that unless we are on our guard, we 
shall not get therefrom a well proportioned conception 
of the system as a whole. We shall do well, conse- 
quently, to make a short examination of the work out- 
lined in the foregoing pages, to put the results, if we 
can, into their fit relation to-the whole. 

Concerning Teichmiller’s starting point, namely, 
that the physics of Heraclitus is the key to his whole 
thought, we must observe, in passing, the inconsist- 
ency between the first’ part of Teichmiiller’s book, 
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where this principle is made the basis of interpretation, 
and the second part, where it sinks into comparative 
insignificance when he discovers that Heraclitus is 
primarily a theologian and gets his ideas from Egyptian 
religion. To say that we shall better appreciate a 
philosopher’s position if we understand his astronomy 
and his theories of the earth and nature, is of course 
true to every one. Moreover, that Heraclitus con- 
sidered the earth as flat, the sun as moving in a semi- 
circle and as no larger than it looks, the upper air as 
drier than the lower, and the lower world as dark and 
wet, there isno reason to deny. In fact, this cosmology, 
as Teichmüller details it, is so simple and blends so 
well with the Heraclitic sayings in general, that the 
picture of it once formed can hardly be banished from 
the mind. But that it adds much to the explication 
of the philosophy as a whole is doubtful. It is true 
that physics came before metaphysics, if by that is 
meant that men speculated about Nature before they 
speculated about being. But this distinction has little 
bearing on the interpretation of Heraclitus. A. prin- 
ciple more to the point, and one that Teichmüller has 
not always observed, is that religion, poetry and 
metaphor came before either physics or metaphysics. 
From the verv fact, also, that physics came before 
metaphysics, when the latter did come, men were 
compelled to express its truths in such physical terms 
as they were in possession of. He therefore who will 
see in the sentences of Heraclitus nothing beyond their 
physical and literal meaning, will miss the best part of 
his philosophy. For instance, Teichmüller interprets 
the saying that day and night are the same, as meaning 
that they are made up of the same physical constitu- 
ents (see above, p. 583). If possible, this is worse than 
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something directly involved in the ceaseless change of 
the-world. ‘‘ Fire, (z. e., xepavvóç, the thunderbolt),”’ 
he says, “rules all’? (Hippolytus, Ref. haer. ix. 10; 
= frag. 28). “This world, the same for all, neither 
any of the gods nor any man has made, but it always 
was, and vs, and shall be, an ever living fire? (Clement 
of Alex. Strom. v. 14, p. 711; =frag. 20). “Fire is 
exchanged for all things and all things fer fire” 
(Plutarch, de EI. 8, p. 388 ; frag. 22). These passages 
are sufficient to show that Teichmiiller’s conception of 
the fire is untenable. We may, however, mention the 
fact noted by Zeller (Vol. I, p. 588), that both Aristotle 
(de An. i. 2, 405, a, 25) and Simplicius (Phys. 8, a) 
“explain that Heraclitus chose to call the world fire 
‘in order to express the absolute life of Nature, and to 
make the restless change of phenomena comprehen: 
gible.” 

Another point that demands criticism is the idea of 
actuality and potentiality which Teichmiiller finds 
hidden in Heraclitus’ philosophy and metaphorically 
expressed by sunset, death, sleep, etc. Since there is 
a qualitative interchange of the elements, they must 
be in some sense the same. Water is fire and fire is 
water. But since water is not actually fire, it must be 
so potentially. Therefore, water is potential fire. 
Such is Teichmiiller’s reasoning, as we have seen. Of 
course, it can be reversed with equal right. Since fire 
is not actually water, it must beso potentially. There- 
fore, fire is potential water. Which is to say that we 
have here a simple reversible series in which there is 
not only an eternal progress (or regress) from fire to 
water, but equally, and under the same conditions, an 
eternal regress (or progress) from water to fire. 
Hither, therefore, may, with as good right as the other, 
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‘represent actuality or potentiality. In other words, ` 
actuality and potentiality are superfluous ideas in this 
system. In fact, this antithesis has-no place in meta- 
physics outside the philosophy of Aristotle, and he 
who has failed to see that right in this connection Lies 
‘the mam difference between the philosophy of Aris- 
totle and that of Heraclitus, has missed the most vital 
part of the latter. With Aristotle there is an eternal 
progress but no regress. The potential is ever passing 
into the actual, but not the reverse. To be sure, a 
thing may be both actual and potential, but not as 
regards the same thing. The hewn marble is potential 
as regards the statue and actual as regards the rough 
marble, but of course the hewn marble and the statue 
cannot be reciprocally potential or actual. Matter is 
eternally becoming form, but not the reverse. Thus 
follows Aristotle’s necessary assumption of a prime 
mover, an inexhaustible source of motion, itself un- 
moved—pure actuality, without potentiality. Hence 
the mainspring of the peripatetic philosophy is the 
unmoved moving first cause. But the philosophy of 
the Ephesian is the reverse of all this. With him 
there is no fixed being whatever (see Teichmüller him- 
self, I, p. 121: ‘‘ Es bleibt dabei nichts Festes zurück,” 
etc.), no unmoved first cause outside the shifting 
world which is its own God and prime mover. Thus - 
‘Teichmiiller, in identifying the Heraclitic fire with the 
Aristotelian pure actuality, overlooked the slight differ- f 
ence that while the one is absolute motion, the.other is 
absolute rest! We are glad, however, not to find this 
Aristotelian notion, which, though prevalent in meta- 
physics, has never added a ray of light to the subject, 
present in the philosophy of the Ephesian, and we see 


. here another case of over-interpretation , by which 
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Heraclitus’ innocent use of such terms as sunset, death, 
and self-concealment, caused Aristotelian metaphysics 
to be forced upon him. | 

In tracing the history of ideas, much emphasis has 
been laid by Teichmiiller, as we have seen, upon the 
idea of purification (xdfaporc) as it appears in Hera- 
clitus, and in connection therewith he has found the 
beginning of the idea of the “‘apartness”’ or “ separa- 
tion ” of the immaterial world, an idea so enormously 
enlarged by Anaxagoras and Plato. As regards the 
Catharsis proper, Teichmüller has rendered a service 
by pointing out Heraclitus’ connection with the idea ; 
but in reading Teichmiiller’s book, one would be easily 
led to believe that the Catharsis idea is much more 
prominent in Heraclitus than it really is, and as 
regards the doctrine of “ separation,” it seems at once 
so incongruous with the system as a whole that we 
must inquire what foundation, if any, there is for it. 
The student of Heraclitus knows, although the reader 
of Teichmüller might not suspect, that the words 
xdGapotc, xab&pdc, ceikxpevéç, ethexpivera, ywpeotov, ywpraber, 
éxiextot, themselves do notoccur in the authenticremains 
of his writings. One exceptionis to benoted. The word 
xeyworopevoy occurs in the passage from Stobaeus 
already noticed (see above, p. 584). It is as follows: 
‘Oxbawy Abyoug Fxovca obdetc dwavéetac ç tovto, Qore 
yvew@oxers Öre copdy gate advtwy xeywpiopevoy (Stobaeus 
Floril. Hi. 81). This passage Teichmtiller uses as his 
text in establishing the connection of Heraclitus with 
the doctrine of “ separation,’’ unfortunately, however, 
first because he has not found the correct interpreta- 
tion of it, and second, because, if he had, it would 
stand in direct contradiction to the doctrine of imma- 
nence which he spends all the next chapter in estab- 
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lishing for Heraclitus. .2ogdéy in this passage does not 
stand for the world-ruling Wisdom or Reason, or 
Divine Law, of which Heraclitus has so much to say 
in other passages. To assert the “‘ apartness”’ of that 
Law would be to disintegrate the entire system, the . 
chief point of which is the immanence of thé Divine 
Law as the element of order in the shifting world. It -> 
does not follow that because +ó cogéy is used in the ` 
above larger sense in the passage from Clement of 
Alexandria (Strom. v. 14, p. 718; = frag. 65), that cody 
cannot be used in quite the ordinary sense in the 
present passage. That it is so is attested by the 
agreement of Schuster (p. 42), Heinze (Lehre vom 
Logos, p. 32), Zeller (Vol. I, p. 572, 1), and Pfleiderer — 
` (p. 60). Lassalle, indeed, agrees with Teichmiiller. 
Schuster, following Heinze, understands the sentence 
to mean merely that wisdom is separated from all 
(men), that is, true wisdom is possessed by no one. 
Zeller, followed by Pfleiderer, renders it: “No one 
attains to this—to understand that wisdom is separated 
from all things, that is, has to go its oWn way inde- 
pendent of general opinion.” Schuster’s interpretation 
is the most natural, so that the fragment belongs 
among the many denunciations of the ignorance of the 
common people—as indeed Bywater places it—and has 
nothing to do with any theory of the “‘ separateness ”’ 
of an absolute or immaterial-principle. Neither is 
there any other passage which supports: this doctrine. 
In further support, however, of the Catharsis theory in 
general, Teichmüller alleges the passage from Plitarch 
(Vit. Rom. 28), which speaks of the future purification 
of the soul from all bodily and earthy elements, and 
which Teichmüller thinks to have a strong. Heraclitic 
coloring. In this passage Heraclitus is quoted. as 
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saying that “the dry soul is the best,” but beyond 
this fragment it is a mere conjecture that it was taken 
from him. The passage at any rate is unimportant. 
What then remains to establish any connection what- 
ever of Heraclitus with the “history of the idea of the 
ethixowves’? ? Only the most general antithesis of fire 
and moisture, with the added notion that the former is 
the better and the latter worse. Since the divine 
essence of the universe itself is fire, the way upward 
from earth and water to fire is the diviner process, and 
pure fire is the noblest and highest existence. But this 
is shown better in the ethical sphere. The soul itself 
is the fiery principle (Arist. de An. i. 2, p. 405, a, 25). 
° “The dry soul is the wisest and best” (frag. 74). The 
soul of the drunken, stupid man is moist (cp. frag. 73). 
The highest good was to Heraclitus the clearest 
perception, and the clearest. and most perfect percep- 
tion was the perception of the Universal Law of 
Nature, the expression of which was pure fire; and 
such perception was coincident with that condition of 
the soul when it was most like the essence of the uni- 
verse. This is the sum-total of the idea of the Catharsis 
found in Heraclitus. Itis worthy of notice, to be sure, 
but it is not so different from what might be found in 
any philosophy, especially an ethical philosophy, as to 
make it of any great moment, either in the history of 
ideas or in the exposition of this system. 

We have studied now those parts of Teichmiller’s 
work which, either by reason of their incompleteness 
or manifest error, most needed examination, namely 
his method, his wrong conception of the Heraclitic 
fire, his useless and unfounded theory of the actual 
and potential and of the separateness of the imma- 
terial, and his over-emphasized doctrine of the Cathar- 
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sis. Concerning the other points, it is only necessary 

in addition to call attention to the extreme value of 
his contribution in his.explanations of the relation of 
Heraclitus to Xenophanes, to Anaxagoras and to Plato, 
of the Heraclitic Logos, of the flux, of the unity: of 
opposites; and of the invisible harmony and the intelli- 
gible world defended against the sensationalism of 
Schuster. In the second part of his work also, though 
its value is less, he has. contributed not a little light 
by his emphasis of the theological character of. this 
philosophy, though one doubts whether his laborious 
collection of resemblances between the philosophy of 
the Ephesian and the religion of Egypt has shed much 
light on Heraclitus’ position. It-is seen at once that by ° 
' taking.such general conceptions as war and harmony, 
purification, periodicity of the world, etc., it would be 
easy to make a long list of parallelisms between any . 
religion and any system of philosophy not separated 
fartherin time and place than Heraclitus of Ephesus 
and the Egyptians. The resemblances, however, are 
certainly not all accidental, but they are such as do 
not affect the originality of the -Ephesian, and unfor- 
tunately do not add much to a better knowledge of 
his philosophy. | 

PFLEIDERER. 

Dr. Edmund Pfleiderer comes forward in a recent’vol- 
ume of 380 pages (see above, p. 560), with an attempt 
to interpret the philosophy of Heraclitus from a new 
and independent standpoint. He expresses dissatisfac- 
tion with all previous results. Other critics have made 
the mistake of starting not from the positive but from 
the negative side, namely, from the universal flux (as 
Zeller), or from the law .of opposites (as Lassalle). 

But the hatred of the opinions of the masses which 
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Heraclitus exhibits, calls for some greater philosophical 
departure than the above negative principles, which 
indeed were already well known -truths. Moreover, 
if we take these for his starting point, we can get no 
consistent system, for the doctrine of the universal 
flux does not lead naturally to the law of opposites, but 
rather the reverse. Again, neither the flux nor the 
law of opposites harmonizes with the doctrine of fire. 
Finally, the pessimistic, nihilistic tendency of the theory 
of absolute change does not agree well with the deep 
rationality and world-order which Heraclitus recog- 
nizes in all things, nor with his psychology, eschat- 
ology, and ethics (Pfleiderer, p. 7 ff.). 

We must look elsewhere for his ground principle. 
To find it, we must discover the genesis of this philoso- 
phy, which did not spring into being spontaneously, 
like Pallas Athena from the head of her father. It 
could not have come from the Hleatics, for the chro- 
nology forbids, nor from Pythagoras, whom Heraclitus 
reviles, nor finally from the physicists of Miletus, with 
whose astrottomy Teichmüller has well shown our 
philosopher to be unacquainted. Its source is rather to 
be sought in the fleld of religion, and particularly in 
the Greek Mysteries. In the light of the Orphico- 
Dionysiac Mysteries, in a word, according to Pfleid- 
erer, this philosophy is to be interpreted. Here is the 
long-sought key. The mystic holds it, as indeed Dio- 
genes Laertius says: 


My tayog “Hpaxketrov èr uppald» ethee PiBov 
tobyeatou* ud)a toe ĝbofaroç atpancréc. 
dpwvn xat axotog ècriv didprerov: nv dé ae photys 
etoaydyn, pavepod dapnpdrep’ nedtov.—ix. 16. 
With the religion of the Mysteries, in its older and 
purer form, Heraclitus was in full sympathy. By his 
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family he was brought into close connection with it. 
Ephesus, too, his city, was a religious centre. Dio- 
genes (ix. 6) relates that he deposited his book in the 
temple of Artemis. Heraclitus, indeed, was not a 
friend of the popular religion, but that was because of 
its abuses, and it was in particular the popular Olym- 
pian religion that he attacked. The connection of the 
Ephesian with the Mysteries may be considered as a 
deep-seated influence which their underlying princ!- 
ples exerted upon him. These religious principles he 
turned into metaphysics. His system as a whole was 
religious and metaphysical (Pfleiderer, p. 32 f.).. 
With this introduction, Pfleiderer proceeds as fol- 
lows. Heraclitus’ starting point lay positively in his ° 
theory of knowledge, which was a doctrine of specu- 
lative intuition and self-absorption. In this sense our 
_ author understands the fragment from Plutarch (adv. , 
Colot. 20, p. 1118 ; = frag. 80), "Lelyodpny epewuroy, “I 
searched within myself,” that is, I wrapped myself in 
thought, and so in this self-absorption I sought the 
kernel of all truth. Hence his contempt for the masses 
who act and speak without insight. But does not this 
conflict with those Heraclitic sentences which place 
the standard of truth and action in the common or 
universal (fuvoy)? (cp. frags. 92, 91). Do these not lead 
as Schuster holds, to the rule, Verum est, quod semper, 
quod’ ubique, quod ab omnibus creditum est? No, 
says Pfleiderer, the common here does not mean the 
general opinion of the majority. All such interpret- 
ations are sufficiently refuted by that other passage, 
“To me, one is ten thousand if he be the best ” (frag. 
118). What Heraclitus really meant by the common 
(€vvev) was “the true inward universality.” Absorp- — 
tion into one’s inner self was absorption into that 
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ground of reason which is identical with the divine 
principle of the world. By this universal reason under 
which he contemplated all things, Heraclitus meant 
nothing different from what by Spinoza was expressed 
by “sub specie aeternitatis,” and in subsequent phi- 
losophy by “intellectual intuition ” and “the stand- 
point of universal knowledge.” Heraclitus fell back 
‘upon that universal instinct which in the form of 
‘human language is exhibited as the deposit of succes- 
sive ages, and which again he did not distinguish 
from the voice of the Sibyl, representative of divine 
revelation. As respects the source of knowledge, 
Heraclitus as little as Spinoza, Fichte and Hegel, 
looked to himself as individual, but rather to that 
singular and qualitative divine source in which the 
individual participates (Pfleiderer, p. 46 ff.). 

The senses, though they do not give us the whole 
truth, yet furnish the sufficient data that are to be 
interpreted by the light of reason. The errors of the 
masses do not arise from trusting the senses, for the 
latter give rtot a false, but a partial account. Their 
error lies in missing the spiritual band which unites | 
the manifold of sense into the higher unity, an error 
distinctive of the popular polytheism as against the 
religion of the Mysteries (Id. p. 70). 

The theory of knowledge, Heraclitus’ starting point, 
being thus disposed of, Pfleiderer proceeds to discuss 
the material principles of. his philosophy in their 
abstract metaphysical form. The keynote here is the 
indestructibulity of life. The oscillating identity of 
life and death, a truth adopted from the Mysteries, is 
taken up by Heraclitus and elevated into a universal 
and metaphysical principle. It is based on the simple 
observation of Nature, which sees the life and light 
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and warmth of summer passing into the death and 
darkness and cold of winter, only to be revived and 
restored in the never-failing spring. So on a smaller 
scale, day passes into night, but night ever again into 
day. So everywhere in Nature nothing passes away 
but to revive again. From this follows the hope of 
the universality of this law, the indestructibility of 
‘human life, and the resolution of the opposition be- 
tween the light, warm life here above and the darkš 
cold death below. This is the hopeful element which 
characterizes the philosophy of the Ephesian: Over 
against it was the hopeless creed of the masses, whose , 
complaint over the inexorable destiny of death found 
expression from the earliest times in the despairing 
lines of the poets. The common view does not see too 
much continuance and constancy in reality, but too 
little. “ What we see waking,” says Heraclitus, “ is 
death, what we see sleeping is a dream ” (Clement of 
Alex. iii. 3, p. 520; = frag. 64). Which means, that like 
the unreality and inconstancy of dreams is this ephem- 
eral and perishing existence which we, the vulgar 
_ people, see when awake. Reversing this gloomy view, 
the Mysteries taught that Hades'and Dionysus were. 
the same (cp. frag. 127).. That is, the god of death 
feared in the world below, is identical with the god of 
life and joy of the world here above, which is to say 
that the regenerative power of life persists even in 
death and shall overcome it (Pfleiderer, p. 74 ff.). 
From this theory of the indestructibility of the fire 
force of life, Heraclitus passes to the ancillary truth of 
the unity of opposition in general. Hence he asserted 
the identity of day and night, winter and summer, 
young and old, sleeping and‘ waking, hunger and 
satiety (cp. frags. 36, 78). His whole theory of the 
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harmony of opposites was, as it were, apologetic. If 
life rules in death, why does death exist? It was in 
answer to this question that Heraclitus developed his 
science of opposition and strife, by showing the pres- 
ence here of a general law (Pfleiderer, p. 84 ff.). 

In the same spirit Pfleiderer interprets the much 
contested figure of the harmony of the world as the 
harmony of the bow and the lyre (see frags. 45, 56). 
Without rejecting the interpretation suggested by 
Bernays (Rhein. Mus. vii. p. 94) and followed by most 
other critics, which refers the figure to the form of 
the bow and of the lyre, their opposite stretching arms 
producing harmony by tension, Pfleiderer finds in the 
' comparison still another meaning. The bow and the 
lyre are both attributes of Apollo, the slayer and the 
giver of life and joy. Thus the harmony between. the 
bow and the lyre, as attributes of one god—symbols 
respectively of death and of life and Joy—expresses the 
great thought of the harmony and reciprocal inter- 
change of death and life (Pfleiderer, p. 89 ff.). 

The Heraclttic flux of all things, says Pfleiderer, was 
not antecedent to his abstract teachings, but the logi- 
cal. consequence thereof. The identity of life and 
death led him to the identity of all opposites. But 
opposites are endlessly flowing or -passing into each 
other. Hence from the principle that everything is 
opposition, follows the principle that everything flows. 
The universal flux is only a picture to make his relig- 
ious metaphysical sentences intelligible (Id. p. 100 ff.). 

The Heraclitic fire is real fire as opposed to the 
logical symbol of Lassalle, but not the strictly sensible 
fire that burns and crackles, as Teichmiiller supposes. 
It is‘rather a less definite conception, which is taken 
now as fire, now as warmth, warm air or vapor. It is 
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the concrete form or intuitional correlate of the meta- 
physical notion of life (Id. p. 120 ff.). 

“The way up and down?” refers not only to the trans- 
mutations of fire, water, and earth, but holds good in 
general for the oscillation of opposites, and particularly 
for the polarity of life and death (Id. p. 140). 

As one result of his investigation, Pfleiderer affirms 
a strong optimistic element in the philosophy of the 
Ephesian. He contests the opinion.of Schuster and 
Zeller that the endless destruction of single existences . 
is kindred to the pessimistic doctrine of Anaximander, 
of the extinction of all individuals as an atonement 
for the “injustice ” of individual existence. The pro- 
cess indeed goes on, but it has a bright side, and it is ~ 
this that Heraclitus sees. Life, to be sure, is ever pass- 
ing into death, but out of death life ever emerges. It 
is this thought, the powerlessness of death over the 
indestructible fire force of life, which Heraclitus em- 
phasizes (Id. p. 180 ff.). 

Still more decided ‘is his rational optimism, his un- 
swerving belief in a world well ordered And disposed. 
A. deep rationality characterizes the, universe (cp. frags. 
2,1, 91, 92, 98, 99, 96, 19). . To express this idea, Hera- 
clitus used the word Logos, which after his time played 
so prominent a part in the older philosophy. This 
word, passing even beyond its signification of “ well 
ordered relation,” conveyed finally with Heraclitus, 
as Adyog Cuvoç, rather the idea of Reason immanent in 
the world (Pfleiderer, p. 231 ff.). 

In the invisible harmony we find the same general 
thought. As distinguished from the visible harmony, 
which meant that external order of Nature insuring to 
the trustful peasant the never failing return of summer 
and winter, heat and frost, day and night,—the invisi- 
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ble harmony was that all-embracing harmony which 
is. revealed to thought as the rational union of all 
oppositions, Against this theodicy there is no valid 
objection to be derived from the accounts which repre- 
sent the Ephesian philosopher as sad and complain- 
ing, nor from the passages descriptive of the evils 
of life and the weakness of men (cp. frags. 86, 55, 112, 
etc.). In all cases these refer not to the philosopher’s 
own opinions, but to the errors of the ignorant masses 
. (Pfleiderer, p. 235 ff.). 

The future existence of the soul, though not consis- 
tent with his physics and metaphysics, was neverthe- 
less held from the religious and ethical standpoint. In 
fact it was involved, as has been shown, in Heraclitus’ 
point of departure, so that we have less reason to com- 
plain of inconsistency in his case than we have, in 
reference to the same matter, in the case of the Stoics 
later (id. p. 210). 


We have given, perhaps, more space to the exposi- 
tion of Pflefderer’s work than it relatively deserves, 
because it is the last word that has been spoken on 
Heraclitus, because, also, it has deservedly brought 
into prominence the optimism and the religious char- 
acter of his philosophy, and because finally it presents 
another instructive example of over-systemization. It 
claims our attention, too, because the view it proposes 
is a complete reversal of the prevalent conception of 
Heraclitus, and if seriously taken, changes the whole 
tenor of his philosophy. 

In what follows we shall examine chiefly the two 
main points in Pfleiderer’s work, namely, the theory 
of knowledge and the connection with the Greek 
Mysteries ; the latter, becauseit is Pfleiderer’s particu- 
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lar contribution, and the former, because it will open 
to us an important’ aspect of the Ephesian’s philosophy. 

In the first place, however, it can by no means be 
admitted that the doctrine of the flux and the harmony 
of opposites represent the negative side of his system, 
and are secondary to his theory of knowledge and - 
his religious dogmas. The unanimous testimony of- 
the ancients cannot be thus easily set aside. That of 
Plato and Aristotle alone is decisive. Pfleiderer object’ 
that Plato’s purpose, which was to establish the ` 
changelessness of noumena against the change of 
phenomena, led him to emphasize the flux of Hera- 
clitus. But if Heraclitus’ positive teachings were, as 
Pfleiderer says, first of all the theory of knowledge,,. 
this and not the flux must have been emphasized in the 
Theaetetus where the theory of knowledge was Plato’s 
theme. It is sufficient, however, here to note that 
what Heraclitus has stood for in philosophy from his 
own time to the present, is the doctrine of absolute 
change, and this doctrine may, therefore, properly be 
called the positive side of his philosophy. -If what . 


Pfleiderer means is that the theory of knowledge and ` ` 


not the flux’ was his starting point, he would have a 
shadow more of right. -It is, however, misleading to 
. say that his theory of knowledge was his starting 
point, for, as we have indicated in our examination of 


Schusbter’s work, Heraclitus was not concerned witha _ 


theory of knowledge as such. To state in a word what 
his point of departure really was, regarded from a 
_ common-sense view, it was his conviction that he was 
in possession of new truth which the blindness and 
ignorance of men prevented them from seeing (the 
point of departure indeed of almost every one who 
writes a book), and the three leading ideas in this 
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new truth were: 1. the absence of that stability in 
Nature which the untrained senses perceive; 2. the 
unsuspected presence of a universal law of order; 3. 
the law of strife which brings unity out of diversity. 
In one sense this may be called a theory of knowledge, 
and only in this sense was it his starting point. 

But concerning the theory of knowledge itself, we 
cannot accept Pfleiderer’s position. By placing if in 
speculative intuition and self-absorption, he has rushed 
to the very opposite extreme of Schuster’s sensation- 
alism, and in so doing has equally misrepresented 
Heraclitus. Hither extreme is forcing a modern theory 
of knowledge upon the Ephesian of which he was 
wholly innocent. What support has Pfleiderer for 
his “ self-absorption ” theory? None whatever. He 
alleges the fragment ’Ldctnadpmy èpewvróv (cp. frag. 80), 
which he arbitrarily renders, “I searéhed within 
myself” (‘‘Ich forschte in mir selbst”). This frag- 
ment is from Plutarch (adv. Colot. 20, p. 1118), Diog- 
enes Laertius (ix. 5; cp. frag. 80, sources), and others. 
Plutarch understands it to refer simply to self-knowl- 
edge like the [)a@@e cavréy at Delphi (similarly Julian, 
Or. vi. p. 185 A). Diogenes understands it as referring 
to self-instruction (similarly, Tatian, Or. ad Graec. 3). 
Diogenes says, “ He (Heraclitus) was a pupil of no one, 
but he said that he inquired for himself and learned all 
things by himself” (Fxoved t oddevdc, AMP abrdv egy 
dCyoacbar xa; palci» xdvta nap égwutov). The latter 
seems to be its true meaning, as is seen by comparing 
the passage from Polybius (xii. 27; cp. frag. 15), ‘‘ The 
eyes are better witnesses than the ears.” As here he 
means to say that men should see for themselves and 
not trust to the reports of others, so in the fragment in 
_ question he means only that he himself has inquired of 
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bimself and not of others (cp. also frags. 14, 13). But 
Pfleiderer, in order to support a theory, has taken 
‘these two innocent words and pressed them into a doc- 
trine of contemplative intuition, by giving them the 
meaning, “ I wrapped myself in thought ” (‘‘ Ich ver- 
senkte mich sinnend und forschend,’’ etc., p. 47). So 
far is it from the case that Heraclitus sought the 
source of knowledge by turning inward, that he ex- 


pressed himself directly to the contrary. Thus we read.” : 
in Plutarch (de Superst. 8, p. 166; = frag. 95): ó ‘Hpd- 


xdertog gnor, tote éypyyopdaw Eva xat iis xóapov elvat, tev 


68 xorpwpévey Exaotov sic lov dnootpsyecbaz, the sense of - 
which is well given by Campbell (Theaetetus of Plato, . 
p. 246), “ To live in the light of the universal Order is : 
to be awake, to turn aside into our own microcosm is 


to go to sleep.” Again, the whole passage from Sextus 
Empiricus (adv. Math. vii. 182, 138; cp. frags. 92, 2) 
is conclusive. “For,” says~Sextus, “having thus 
‘Statedly shown that we do and think everything by 
participation in the divine reason, he , [Heraclitus] 
adds, ‘It is necessary therefore to follow the com- 
mon, for although the Law of Reason is common, the 
majority of people live as though they had an under- 
standing of their own.’ But this is nothing else than 
an explanation of the mode of the universal disposition 
of things. As far therefore as we participate in the 
memory of this, we are true, but as far as we separate 
ourselves individually we are false. ‘A more express 
' denial of any self-absorption or a priori theory of 
knowledge would be impossible. Heraclitus is con- 
stantly urging men to come out of themselves and 
place themselves in an attitude of receptivity to that 
which surrounds them, and not go about as if self- 
included (cp. frags. 94, 3, 2). But what does Hera- 
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clitus mean by participation in the divine or universal 
Reason? Is not this just Pfleiderer’s position when 
he says that the Ephesian as little as Fichte or Hegel 
looked to himself as individual, but rather to that abso- 
lute reason in which the individual participates? The 
difference is radical and vital, but Pfleiderer, like 
Lassalle, failed to see it because he did not free himself 
from strictly modern theories of knowledge. The dif- 
ference is simply this. The universal reason of which 
Pfleiderer is speaking is that in which man necessarily 
and by his intellectual nature participates. That of 
Heraclitus is the divine Reason, in which man ought 
to participate but may not. Pfleiderer’s universal 
reason is universal in man. That of Heraclitus, out- 
side of and independent of man. The latter, so far 
from being necessarily involved in thought, is inde- 
pendent of thought. It is that pure, fiery and godlike 
essence, the apprehension of which gives rationality in 
the measure in which it is possessed. No reader, 
therefore, who can think of only two theories of 
knowledge, @ strictly a priori theory and a strictly 
empirical theory, can understand Heraclitus. ` But, it 
may be asked, if knowledge does not come from with- 
out through the senses, nor from within from the 
nature of thought, whence does it come? Heraclitus, 
however, would not be disturbed by such a modern 
dilemma. There is reason, in fact, to believe, though 
it sounds: strange to us, that he supposed this divine 
rational essence to be inhaled in the air we breathe ~ 
(cp. Sextus Emp. adv. Math. vii. 127, 132). It exists 
in that which surrounds us (zepcevov), and the measure 
of our rationality depends on the degree in which we 
can possess ourselves of this divine fame. There was 
no conciseness of thought here, however, and Heracli- 
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tus, seemed to think that it was partly apprehended 
through the senses, that is, the most perfect condition 
. of receptivity to truth was the condition in which aman 
was most awake. The stupidest man is he who is 
asleep, blind, self-inyolved, and we may add, self- 
absorbed (cp. frags. 95, 90, 77, 3, 2, 94): Hence, if 
we have rightly interpreted Heraclitus here, a man 
might wrap himself in thought forever. and be no 
nearer to truth. The source of knowledge did not 1i8 
in that direction to any pre-Socratic Greek philosopher. 
Absorption into one’s inner self, which Pfleiderer thinks 
was Heraclitus’ source of absolute knowledge, was the 
one thing he most despised. 
Let us now consider .the connection of ‘Heraclitus ° 
with the Greek Mysteries, which. Pfleiderer makes the 
basis of his interpretation of the whole philosophy. 
Pfleiderer has done a good work in emphasizing the | 
religious character of the philosophy of the Ephesian. 
Lassale and Teichmüller had already pointed it out. `: 
Failure to recognize this is the gravest fault in the . 
critical work of Zeller. But as in Lassaħe we found 
over-systemization of the logical idea, in Schuster of the 
empirical, in Teichmüller of the physical, so ‘in Pflei- 
derer there is ‘great over-systemization of the religi- 
ous element.. More strictly, it is a vast over-emphasis 
of one'thought, namely, the indestructibility of life, or 
' the alternating identity of life ahd death, which Pflei- 
derer claims to be a religious truth taken from the 
Mysteries, and out of which, as we have seen, he 
spins the whole philosophy of Heraclitus, including 
the doctrine of the eternal flux, the unity of opposites, 
and the fire. The slight-grounds on which all this is 
' based must have already impressed the reader with 
surprise that Pfleiderer should make so much out 
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of it. The fact that Heraclitus lived in Ephesus and 
that Ephesus was a very religious city, is a fair speci- 
men of the arguments by which he would establish a 
connection with the Mysteries. There have been pre- 
served only three fragments in which Heraclitus makes 
any direct reference to the Greek Mysteries, all taken 
from Clement of Alexandria (Protrept. 2, pp. 19, 30; 
cp. frags. 124, 125, 127), and in these three passages 
Other critics have found no sympathy with, but stern 
condemnation of the mystic cult. In the first passage 
where the vwxrerodo:, pdyoe, Bdxyor, Hvac and pwotar are 
threatened with future fire, Pfleiderer admits con- 
demnation of mystic abuses. But the third fragment, 
relating to the Dionysiac orgies, is the one upon which 
. he most relies to establish the sympathy of our. philo- 
sopher with the Mysteries. The passage is as follows : 
Lt pn yap Acoviow noperyy eroccbvto xat Byveov Qopa 
acdotocat, dvacdéotata eloyacr ðv’ dutic 68 'Aiðyç xat 
Arovvaos, Stew paivovra: xat Ayvaifover. “ For were it not 
Dionysus to whom they institute a procession and 
sing songs in honor of the pudenda, it would be the 
most shameful action. But Dionysus, in whose honor 
they rave in bacchic frenzy, and Hades, are the same.” 
Although this has usually been interpreted (by Schlei- 
ermacher, Lassalle, and Schuster) to mean that the 
excesses practiced in these ceremonies will beatoned for 
hereafter, since Dionysus under whose name they are 
carried on is identical with Pluto, the god of the lower 
world, Pfleiderer, interpreting it in a wholly different 
spirit, believes it to mean that these rites, although in 
themselves considered they would be most shameful, 
nevertheless have at least a partial justification from 
the fact that they are celebrated in honor of Dionysus, 
because since Dionysus and Pluto are the same, the 


612 | PATRIOK : 


rites are really a symbolism expressing the power of 
life over death and the indestructibility of life even 
. in death. These vile phallus songs are in fact songs 
of triumph of life over death (Pfleiderer, p. 28). 
Although somewhat far-fetched, this is a possible in- 
terpretation of this obscure passage.. This explanation 
is perhaps not more strained than the others that have 
been given (see below, frag. 127, crit. note). Granting 
it, and granting that: Heraclitus here expresses a cef- 
tain sympathy with, or at least does not express 
condemnation of the Mysteries, what follows? Surely, 
Pfleiderer would not seriously ask us to conclude from 

a single passage friendly to the religion « of the Myste- 
ries, that Heraclitus’ whole philosophy or any part of 
it was drawn from them. ` 

But this fragment has another and more “important 
use for Pfleiderer. In the religious truth here expressed 
of the identity of Dionysus and Hades, that is, the 
identity of life and death, he finds the germ of all 
the Heraclitic philosophy. But the serious question 
immediately arises whether the philoséphy of oppo- 
sites grew out of this identity, or whether this identity 
was merely another illustration of the law of oppo- 
sites. As Pfleiderer has. produced no sufficient reason. 
for believing differently, the natural conclusion is 
that, as elsewhere we find the unity of day and night, 
up and down, awake and asleep, so here we have the 
unity of the god of death and the god of life, as‘another 
illustration. of the general law. To reverse this and 
say that in this particular antithesis we have the 
parent of all antitheses is very fanciful. Still further, : 
we should infer from Pfleiderer’s argument that the 
identity of Dionysus and Hades was a well known and 
accepted truth among the Mysteries, and that in the 
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above fragment we find it in the very act of passing 
into the philosophy of the Ephesian. How much truth 
is there in this? So little that there is no record of the 
identity of these two gods before the time of Hera- 
clitus. Later, to be sure, something of the kind ap- 
pears: Dionysus represented at least five different 
gods, and in different times and places seems to have 
been identified with most of the principal deities. In 
Crete and at Delphi we hear of Zagreus; the winter 
Dionysus of the lower world. Nodoubt other instances 
might be shown where Dionysus was brought into 
some relation or other with a chthonian deity. But 
Heraclitus, if he had wished to develop a philosophy 
° from the alternation of summer and winter and the 
mystic symbolism of life and death therein contained, 
would hardly have chosen so dubious an expression of 
it as the unity of Dionysus and Hades. We have no 
reason to regard this as anything else than one of the 
many paradoxical statements which he loved, of his 
law of opposites. Indeed, the genesis of this law is not 
so obscure that we need to force it out of a hidden 
mystic symbolism. Zeller in his introduction to Greek 
philosophy has well said that ‘‘ philosophy did not 
need the myth of Kore and Demeter to make known 
the alternation of natural conditions, the passage from 
death to life and.life to death ; daily observation taught 
it” (Vol. 1, p. 60). | 
The intrinsic weakness of Pfleiderer’s position is 
best sen when he attempts to pass to the doctrine of 
the flux. It taxes the imagination to see how the 
identity of life and death should lead to the universal 
principle zdvra ywost xat obðèyv péva. Pfleiderer would 
have us believe that the eternal flux was a subordinate 
thought—a mere picture to help the mind to conceive 
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the primary metaphysical truth of the unity of oppo-: 
sites. We have already attempted to show that any 
explanation óf the Heraclitic philosophy must be wrong 
which reduces the doctrine of the flux to a subordinate 
position. Here itis sufficient to add that if Heraclitus 
had been seeking a picture to illustrate the optimistic 
- endurance of life even in death, and the rational unity 
and harmony of opposite powers, he could not possibl 
have chosen a more unfortunate figure than the ever- ` 
flowing river into which one cannot step twice. Pflei- 
derer, in saying that Heraclitus chose the picture of the 
evanescence of things to illustrate his law.of opposites 
and the endurance of life, seems to have forgotten 
that on a previous page (above, p. 602) he said that the ° 
hopeless creed of the masses, against which the Ephe- 
sian was trying to establish the triumph of life, saw 
not too much coe. and constancy in the world, 
but too little. 

We are forced, therefore, to conclude not only that 
Pfleiderer has failed to establish any especial depend- 
ence of Heraclitus upon the religion.of the Greek Mys-. 
teries, but also that his supposed discovery that we 
have here.a metaphysical philosophy developed from 
the material principle of the oscillating identity of life 
and death, is an assumption without basis in fact. 

In redeeming the Ephesian from the charge of pessi- 
mism, Pfleiderer has done a good work. But here 
again he has gone too far, in finding not only a well 
grounded rational optimism in the doctrine of a world- 
ruling Order, but also a practical optimism in the idea 
of the indestructibtlity of life, an idea which, although 
it appears on every page of Pfleiderer’s book, is not to - 
be found in any saying of Heraclitus or in any record 
of his philosophy. ' 
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SECTION I.—RECONSTRUOTIVE. 
: $ 
I. 


Having examined the four preceding fundamentally 
different views of the philosophy of Heraclitus, and 
having discovered that the opinions of modern critics 
on the tenor of this philosophy furnish a new and un- 
expected illustration of Heraclitus’ own law of abso- 
lute instability, it remains to be considered whether it 
is possible to resolve, as he did, this general diversity 
into a higher unity, and in this case to verify his law 
that in all opposition there is harmony. If such a 

*unity is sought as.that attempted by Lassalle, Schuster, 
and Pfleiderer, it may be said at once that the task is 
impossible. All such ambitious attempts in construc- 
tive criticism in the case of Heraclitus are certain to 
result, as we have seen, in over-interpretation, and 
while they may leave a completed picture in the mind 
of the reader, they do not leave a true one. Not only 
is such a uniffed view of the philosophy of the Ephe- 
sian unattainable, but it is unnecessary. It is quite 
certain that had we before us his original book in its 
entirety, we should find therein no fully consistent 
system of philosophy. Yet it ‘is just this fact that 
modern critics forget. While they point out errors 
and contradictions by the score in the books of their 
fellow critics, they allow for no inconsistencies on the 
part of the original philosopher. Presuppositions of 
harmony between all the sentences of an ancient 
writer have led to much violence of interpretation. 
Our interest in Heraclitus is not in his system as such, 
but in his great thoughts which have historic signifi- 
cance. These we should know, if possible, in their 
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original meaning and in their connection with preced- 
ing and succeeding philosophy. Before concluding 
this introduction, then, it will be of advantage to re- 
capitulate the results of the foregoing criticism, and 
to place together such conclusions concerning the chief . 
Heraclitic thoughts as we have drawn either from the | 
agreement or the disagreement of the various critics. 
We shall best understand Heraclitus if we fix well ` 
in mind his immediate starting-point. As we fourfd 
above in the examination of Pfleiderer’s position: (p... | 
606), the Ephesian philosopher was first and primarily 
a preacher. To him the people almost without excep- 
tion, were .blind; stupid, and beastly. Heraclitus 
hated.them. They got no farther than crude sense” 
perception (cp. frags. 4, 6, 3), failing not only to recog- 
nize the invisible harmony of the changing world, but 
even the change itself (cp. frag. 2). They believed 
things weré fixed because they appeared so at first 
sight. They preferred the lower passions to the higher 
senses (cp: frag. 111). He is from first to last a misan- 
thrope. . He despises the. people, yet as if constrained 
by a divine command, he must deliver his message (cp. 
frags. 1, 2). To understand Heraclitus we must free our . 
minds from conceptions of every other Greek philoso- 
pher, except, perhaps, his fellow lonians. Never after- 
wards did philosophy exhibit such seriousness. We 
can no more imagine Heraclitus at Athens than we 
can think of Socrates away from it. Although, as we 
shall see, the philosophy of Plato stood in vital con- 
nection with that of Heraclitus, no contrast could be 
greater than the half playful speculative style of the 
former, and the stern, oracular and dogmatic utter- 
ances of the latter. We shall find no parallel except 
in Jewish literature. Indeed, Heraclitus was a pro-- 
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phet. As the prophets of Israel hurled their messages 
in actual defiance at the people, hardly more does the 
Ephesian seem to care how his words are received, if 
only he gets them spoken. Not more bitter and mis- 
anthropic is Hosea in his denunciation of the people’s 
sins (cp. ch. iv. 1, 2 ff.), than is our philosopher in his 
contempt for the stupidity and dullness of the masses. 
At the very opening of his book he says, from his lofty 
position of conscious superiority: “ This Law which I 
unfold, men insensible and half asleep will not hear, 
and hearing, will not comprehend” (frag. 2; cp. frags. 
3, 5, 94, 95). 

Now what was the prime error of the people which 
‘so aroused the Ephesian, and what was the message 
which he had to deliver to them? Zeller is wrong in 
saying (Vol. 1, p. 576) that, according to Heraclitus, the 
radical error of the people was in attributing to things 
a permanence of being which they did not possess. In 
no passage does he censure the people for this. What 
he blames them for is their wnsenstbility, for looking 
low when th®y ought to look high—in a word, for 
blindness to the Divine Law or the Universal Reason 
(frags. 2, 8, 4, 51, 45, 14). He blames them for 
not recognizing the beauty of strife (frag. 43), and 
the law of opposites (frag. 45). He blames them 
for their grossness and beastliness (frags. 86, 111). 
Finally, he blames them for their immorality (frag. 
124), their silliness in praying to idols (frag. 126), 
and their imbecility in thinking they could purify 
themselves by sacrifices of blood (frag. 180). We 
see therefore how wholly impossible it is to under- 
stand Heraclitus unless we consider the ethical and 
religious character of his mind. Thus Zeller, in as far 
as he has attempted to give us a picture of Heraclitus’ 
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system, has failed by starting with the doctrine of the 


‘flux and overlooking the religious motive., This is not 


to say, as Pfleiderer has done, that the flux was 


| . merely a negative teaching. Next to the recognition 


of the Eternal Law, it was-the most positive of his 
teachings, and: was the ground of his influence upon - 


' subsequent thought. As such it is of chief interest to 
. us; but as far as we wish to get a picture of Heraclitus 


himself, we must think first of his religious‘and ethical 
point of departure. Thus the. content of Heraclitus’ 


- message to his countrymen was ethical. It was a 
call to men everywhere to wake up, to purify their 


BapBdoouç duyds, and see things in their reality. 
What now’ was this reality which he with his finer® 


- insight saw, but which ruder souls were blind to? 


This brings us to the theoretical side or the philo- 
sophical content of Heraclitus’ message. Here comes 


.. in the contribution of Teichmüller, who, as we saw, 


clearly pointed out that the great new thought of the 
Ephesian was the unity in the manifold, as opposed ‘to 
the ‘unity over against the manifold, taught by 
Xenophanes. It was the unity of opposition, the 
harmony of strife. It was Order immanent in cease- 
less change. To use a phrase of Campbell’s, “ The 


' Idea of the universe implies at once absolute activity 


and perfect law ” (Plat. Theaet. Appendix, p. 244), This 


. was the central thought of Heraclitus, “the grandeur ~ 
. of which,” says Campbell, “ was far beyond the com- 
‘prehension of that time.” But; it may be said, if we 


have rightly apprehended Heraclitus’ position as a 
prophet and-preacher, this was rather strong meat to 
feed the masses. But the zoddot with Heraclitus was a 
very broad term. It included everybody.: The arro- 
gance of this man was sublime. Neither Homer nor 
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Hesiod nor Pythagoras nor Xenophanes escaped his . 
lash (cp. frags. 16, 17, 119, 114). He had especially 
in mind the- so-called “men of repute,” and said they 
were makers and witnesses of lies (cp. frag. 118). The 
whole male population: of Ephesus, he said; ought to 
be hung or expelled on account of their infatuation 
and blindness (cp. frag. 114). Addressing such an 
audience, indeed, his message had to be pitchéd high. 
We have in the Ephesian sage a man who openly 
claimed to have an insight superior to all the world, 
and the history of thought has vindicated his claim. 
Furthermore, it must be remembered that Heraclitus 
did, in a measure, try to make the world-ruling Law 
“intelligible. He pictured it now as Justice, whose — 
handmaids, the Hrinyes, will not let the sun overstep 
his bounds (frag. 29) ; now as Fate, or the all-determin- 
ing Destiny (Stobaeus, Ecl. i. 5, p. 178; cp. frag. 63); 
now as simple Law (frags. 23, 91), now as Wisdom 
(frag. 65), intelligent Will (frag. 19), God (frag. 36), 
Zeus (frag. 65). Respecting the latter term he ex- 
pressly adds that it is misleading. So we see that 
Heraclitus did what some modern philosophers have 
been blamed for doing—he put his new thoughts into 
old religious formulas. But it was more justifiable in 
the case of the Ephesian. He did so, not to present a 
semblance of orthodoxy, but to try to make his idea 
intelligible. In fact, Heraclitus, no less than Xeno- 
phanes, was a fearless, outspoken enemy of the popular 
anthropomorphisms. “This world, the same for all,” 
he says, “ neither any of the gods nor any man has 
made, but it always was, and is, and shall be, an ever 
living fire, kindled and quenched according to law” 
(frag. 20; cp. frag. 126). 

At this point it is natural to ask ourselves ey 
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more exactly considered, Heraclitus meant by his Uni- 
versal Order, his Divine Law, xowd¢ Adyog, éte. This - 
inquiry fair criticism. will probably not allow us to 
answer more concisely ‘than has already been done. 
We have found ample reason for rejecting the notion 
that it was of a logical nature, or any objectification of 
that which is inherent in human thought. Yet it was 
not without human attributes. As fiery essence, it | 
was identified with the universe and became almost 
material. As Order, it approached the idea of pure 
mathematical Relation or Form (cp. frag. 28, and Zel- 
ler, Vol. 1, p. 628, 3, and 620). As Wisdom, it was pic- 
tured as the intelligent power or efficient force that 
produces the Order. When we reflect what difficulty ° 
even at the present day we find in answering the 
simple question, What is Order ? we are less surprised 
to find that the Ephesian philosopher did not always 
distinguish it from less difficult conceptions. We are, 
however, surprised and startled at the significance of 
the thought which this early Greek so nearly formu- 
lated, that the one permanent, abiding element in a 
universe of ceaseless change is mathematical relation. 
At any rate, while recognizing the want of perfect 
consistency and coérdination in Heraclitus’ system 
here, we shall be helped by keeping this in mind, that 
the system was pure pantheism. Too much stress can- 
not belaid upon Teichmillér’s exposition of the history 
of the idea of Transcendent Reason, which first arose, 
not in Heraclitus, but in Anaxagoras. To the latter 
. belongs the credit or the blame, whichever it may be, 
of taking the first step towards the doctrine of imma- 
teriality or pure spirit, which has influenced not only 
. philosophy, but society to its foundations even to 
the present day. Heraclitus was guiltless of it. To 
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him the world intelligence itself was a part of the world 
material—itself took part in the universal change. 

In close connection with the Heraclitic Universal 
Order stands the doctrine of strife as the method of 
the evolution of the world, and the doctrine of the har- 
mony and ultimately the unity of opposites—thoughts 
which were not only central in Heraclitus’ system, 
but which, being too advanced for his time, have 
waited to be taken up in no small degree by modern 
science. It is unnecessary to repeat here the explana- 
tions of Schuster (above, pp. 574, 575), and particularly 
of Teichmüller (above, p. 586), which we found to indi- 
cate the correct interpretation of these thoughts. These 
principles are to Heraclitus the mediation between 
absolute change and perfect law. That which appears 
to the senses as rest and stability is merely the tempo- 
rary equilibrium of opposite striving forces. It is har- 
mony by tension (cp. frags. 45, 43, 46). This law, 
elementary in modern physics, is yet, as we shall pres- 
ently see, not the whole content of the Heraclitic 
thought, although it is its chief import. But in the 
equilibrium of opposite forces we have atleast relative 
rest, not motion. And of molecular motion Heraclitus 
knew nothing. How then did he conceive of apparent 
stability as absolute motion ? This question supposes 
more exactness of thought than we look for in the 
Ephesian. The eternal flux was more generally con- 
ceived as absolute perishability. Nothing is perma- 
nently fixed. All is involved in the ceaseless round of 
life and death, growth and decay. Strictly, however, 
there is no contradiction here, since the rest of balanced 
forces is only relative rest. It is possibly not going 
too far to accept an illustration given by Ernst Laas 
(Idealismus u. Positivismus 1, p. 200) af Heraclitus’ 
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conception of absolute change under the dominion of 
law. He compares it tothe actual path of our planets, 
: which move neither in circles nor in exact ellipses, but 

under the influence of the attractive forces of. moons 
and of other planets, or of comets, continually change 
both their course and their velocity, and yet all accord- 
ing to law. i 

Tn addition to the explanations now given, how- 
ever, there is something more to be said concerning 
the unity or sameness of opposites. This teaching is 
very prominent in the Heraclitic fragments (cp. frags. 
85, 86, 89, 43,. 45, 46, 52, 57, 58, 59, 67, 78). This 
prominence was no doubt less in the original work, as 
the paradoxical character of these sayings has encour- 
aged their preservation. But all the critics have failed 
to notice that we have in these fragments.two distinct 
classes of oppositions which, though confused in Hera- 
clitus’ mind, led historically into different paths of 
development. The first is that unity of opposites 
which results from the fact that they are endlessly 
passing into one another. It must not be forgotten 
that this is a purely physical opposition, as has been 
pointed’ out: by Zeller, Schuster and others, in refuta- 
tion of the opinion of Lassalle, who fancied that he 
had found here\a Hegelian logical identity of contra- 
dictories. As examples of this class of oppositions: 
may be mentioned the identity of day and night (frag. 
85), gods and men (frag. 67), alive and dead, asleep and 
awake (frag. 78). The identity of these oppositions 
means that they are not in themselves abiding condi- 
tions, but are continually and reciprocally passing 
into one another. As Heraclitus plainly says, they are 
the same because they are reciprocal transmutations 
- of each other.(frag. 78). But now we have another 
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class of opposites to which this reasoning will not 
apply. “Good and evil,” he says, “are the same” 
(frag. 57). This is simply that identity of opposites 
which developed into the Protagorean doctrine of 
relativity. The same thing may be good or evil 
according to the side from’ which you look at it. The 
passage from Hippolytus (Ref. haer. ix. 10; cp. frag. 
52, sources) states the doctrine of relativity as plainly 
as it can be stated. “ Pureand impure, he [Heraclitus] 
says, are one and the same, and drinkable and undrink- 
able are one and the same. ‘Sea water,’ he says, ‘is 
very pure and very foul, for while to fishes it is drink- 
able and héalthful, to men it is hurtful and unfit to 
. drink.’ ” (Compare the opposition of just and unjust, 
frag. 61; young and old, frag. 78; beauty and ugli-: 
ness, frag. 99; cp.. frags. 104, 98, 60, 61, 51, 53.) This 
simple truth is so prominent in the Heraclitic sayings 
that we see how Schuster could have mistaken it for 
the whole content of the theory of opposites and ig- 
nored the more important doctrine of the other class. 
We see furthér that Plato’s incorrect supposition that 
the Protagorean subjectivism was wholly an outgrowth 
of the Heraclitic flux, resulted from his insufficient 
acquaintance with the Ephesian’s own writings. It 
was a characteristic of Heraclitus that, in a degree 
surpassing any other philosopher of antiquity, and 
comparable only to the discoveries of Greek mathema- 
ticians and of modern physical philosophers, he had an 
insight into truths beyond his contemporaries, but he 
knew not how to coérdinate or use them. Having hit 
upon certain paradoxical relations of opposites, he 
hastened to group under his new-law all sorts of oppo- 
sitions. Some that cannot be included under either of 
the above classes appear in a passage from Aristotle 
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(de Mundo, 5, p. 396 b 12; cp. frag. 59, sources ; cp. 
Eth. Eud. vii. 1, p: 12358 26; frag. 43), where in the 
case of the opposites sharps and flats, male and female, 
the opposition becomes simple correlation and the ` 
unity, harmony. ' 

The order of treatment, brings us now to the Hera- 
clitic flux, but we have been compelléd so far to anti- 
cipate this in discussing the Universal Order and the 
Law of Opposites that but one or two points need He 
considered here. As we have seen in the study of 
Schuster and Teichmüller, the Heraclitic doctrine of 
the flux was a thoroughly radical one. Heaven and 
earth and all that they contain were caught in its fatal 
whirlpool. It éxempted no immortal gods of the poets * 
above us, no unchangeable realm of Platonic ideas 
around us, no fixed Aristotelian earth beneath us. 
It banished. all’ permanence from the universe, and 
banished therewith all those last supports which men 
are accustomed to cling to. It introduced alarm into 
philosophy, and set men, even to the present day, 
asking, What cam be saved from this general wreck? 
What is there absolutely permanent in the universe? 
This question, as we have seen, did not trouble Hera- 
clitus himself, for, consistently or inconsistently, he 
. had a foundation rock, in his Universal Law, Reason 
or Order, which was his theoretical starting-point. : 
Furthermore, concerning the flux, it is doubtful 
whether he ever pictured to himself such, absolute 
instability as his words imply. 

But we are tempted to ask, Is his system here 
really, as it first appears, inconsistent ? Mr. Borden 
P. Bowne in his Metaphysics (p. 89) says that the 
. Herachtic theory of change thus extremely conceived 
“is intelligible and possible only because it is false.” 
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Let us look at Mr. Bowne’s argument. He has first 
shown in the same chapter that the Eleatic conception 
of rigid being without change is impossible, since in a 
world of absolute fixity, even the illusion of change 
would be impossible. Furthermore, he has shown that 
the vulgar conception of changeless being with 
changing states is untenable, since the “state of 8 
thing expresses what the thing is at the time.” 
Changing states would be uncaused and undetermined 
except as the being changes. There can be therefore 
no fixed useless core of being. In general there is no 
changeless being. Al is change, all is becoming. Is 
there then, he asks, any permanence or identity what- 
ever, or is the extreme Heraclitic position true? Tt is 
false. Why? Because, as in a world of Eleatic 
fixity, even the illusion of change would be impos- 
sible; so in a world of absolute change, even the appear- 
ance of rest would be impossible. Theremust besome 
abiding factor, that change may be known as change. 
There must be something permanent somewhere to 
make the notion of flow possible. This permanent 
something Mr. Bowne finds in the knowing subject— 
the conscious self. Having proceeded plainly up to 
this point, here he becomes mystical. The permanence 
of the conscious self, he continues, does not consist in 
any permanent substance of the soul. Thesoul forever 
changes equally with other being. The permanence 
consists in memory or self-consciousness. “How this 
is possible,” he says, ‘‘ there is no telling.” The per- 
manence and identity of the soul consists, however, - 
only in its ability “to gather up its past and carry it 
with it.” 

In this argument, Mr. Bowne’s first fallacy is in 
saying that in a world of absolute change there must 
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be somé permanent factor in order that the change 
itself may be known. This is meaningless. Perma- 
nent as regards what? Permanence as regards other 
moving factors is simply relative difference of change. 
Mr. Bowne seems to have committed the primitive. 
error of supposing that because all things seem to 
move, he alone is fixed—like the earth in the Ptole- 
maic astronomy. According to his argument, if he 
were in a moving car and should meet another moving `` 
car, the perception of movement would be impossible. 
. His reasoning assumes that by. absolute change is 
meant uniform change all im one way, which would 
not be change at all, but absolute fixity. Difference | 
is the essential elernent in change, and difference is 
all that is necessary to the idea of change. The 
assumption of permanent personality in order to make ` 
change itself possible is unnecessary. Mr. Bowne says 
that what constitutes permanence in the conscious 
self is its ability to gather up its past and carry it with 
it. But a stratifying rock or growing tree gathers 
up its past and carries it with it. But*the apparent 
permanence in the case of the rock or tree is a tempo- 
rarily abiding form or temporarily abiding spacial 
relations. The apparent permanence of personality 
may similarly consist wholly: in a temporarily abiding 


form .or relation, must in fact consist in this, since ` 


Mr. Bowne rejects any abiding soul substance. But 
temporarily abiding relations, the extreme Heracli- 
teans do not deny, certainly not Heraclitus, to whom 
apparent rest was due to the temporary equilibrium 
of opposite balancing forces. We conclude, therefore, 
that Mr. Bowne’s charge of falsity against the theory 
of the Heraclitic flux is not well substantiated. Here 
as ever we see the difference between modern and 
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ancient philosophy. The former looks within, the 
latter without. Mr. Bowne seeks the abiding within 
himself. Heraclitus looked away from himself to the 
Universal Order without, which determined all things 
and himself. 

But though the Heraclitic absolute flux is vindicated 
from objections of the above character, the question 
still remains unanswered whether the doctrine is con- 
Sistent with his conception of absolute Order. Did 
not Heraclitus make the common mistake of hyposta- 
sizing law? Did he not conceive of law as something : 
by which the action of things is predetermined, rather 
than as a mere abstraction from the action of things? 
No doubt he did even worse than this, for he ascribed 
to his xowd¢ Aóyoç, attributes which led Bernays and 
Teichmiiller to believe that it was a self-conscious 
being, (a conclusion questioned by Zeller, Vol. 1, p. 
609, 3). But yet again he saved his consistency here 
by identifying his Absolute with fire and thereby 
bringing it after all into the all-consuming vortex of 
endless chante. But in the face of this all-embracing 
flux, the one idea which stands out most prominent in 
Heraclitus is the deep rationality of the world—the 
eternal Order. Nor in the last analysis are these two 
at variance, for any world must be rational to the 
beings in it, for the rationality of the world to us is 
only our adaptation to the world, which is involved in 
the very fact of our existence. 

Concerning the cosmogony, it is worth while to re- 
call the suggestive thought contained in the yoyopooury 
and xóooç of Heraclitus. In our examination of Schus- 
ter’s work we found reason to believe that the word 
ypyopocsvn, which we may render “ craving” or “1ong- 
ing,” was used by the Ephesian to denote the charac- 
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ter of the impulse or motive force by which the primi- 
tive world matter or fire evolved itself into the world 
of individual things.’ The records are too meagre to 
warrant much enlargement upon this idea ; neverthe- 
` less it is important historically and in ‘itself interesting. 
It is the beginning of that line of thought which finds 
the analogy to the original motive or creative power of 
the universe, not in man’s intellectual but in his emo- 
tional nature, not in pure thought but in pure desire? 
It is opposed to the conception of Aristotle that the ` 
absolute first mover is pure intellect, the thought of 
thought (vóņo vonsews), and to the modern German 
. enlargement of the same which began with the intel- 
lectual monads of Leibniz. On the other hand, it is 
in agreement with the idea brought out by Plato in 
his Symposium, the idea of Love as the source of devel- 
opment and immortality, and it reminds us later of 
Plotinus, who refuses to predicate thought or reason of 
the One but identifies it with the Good. The Hera- 
clitic-Platonic notion is no less anthropomorphic than 
the Aristotelian-Leibnizian ; but if the human mind 
. must furnish forth some faculty to be singly hyposta- 
sized into God, we much prefer the richer emotional 
side to that of pure dry intellect or reason. | 

‘We come now to the Heraclitic ethics, the freshest 
and most vital part of his philosophy, but most misun- 
derstood by all the critics. The practical ethical ryle 
with Heraclitus is to follow the law of the state, 
which again is dependent upon the Divine Law (frags. 
91,100). From his standpoint this agrees with his in- 
junction to live according to Nature (frag. 107). More 
broadly stated, men should follow the Universal as 
_opposed to individual whims. “The Law of Reason 
is common, but the majority of people live as though» 
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they had an understanding of their own ” (frag. 92). 
This leads us directly to the theoretical ethical prin- 
ciple which lay at the root of all Heraclitus’ philosophy, 
and which we have outlined above (p. 617) in defining 
his starting point as that of a preacher and prophet. 
The highest good was not contentment (evapéotynarc), a 
statement taken from a single indefinite passage in 
Clement of Alexandria (Strom. ii. 21, p. 417; Clement 
is followed by Theodoretus, iv. p. 984, ed. Halle), and 
which, though adopted by Zeller, is as silly and impos- 
sible as the better authenticated statement that Hera- 
clitus wept over everything. Such an ethical principle 
is at variance with every sentence of the Ephesian. 
He continually exhorts men, as we have seen, to arise, 
get out of their lethargy and wake up. His most 
pungent sarcasm is directed against the people who 
are in a state of indifference, sleepiness, contentment 
(frags. 2, 3, 5, 94, 95, etc.). The highest good with Hera- 
clitus, therefore, is the greatest intellectually activity, 
the greatest receptivity to the divine reason around 
us, the greatest freedom from individual peculiarities 
and the greatest possession of that which is universal. . 
“ Human nature,” he says, “ does not possess under- 
standing, but the divine does ” (frag. 96). We must 
look away from ourselves to Nature around us. We 
must follow the universal Reason therein expressed. - 
Proximately for men this is best found in the common, 
the normal, the customary, finally therefore in public 
law. j 

It will thus be noticed that we have in Heraclhtus 
an emphatic expression of the type of ethics peculiar 
to the Greeks. Of the individual he thought little. 
¿To me one is ten thousand if he be the best” (frag. 
113). He blamed the Ephesians for their declaration 
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of democracy (frag. 114). He would not have been 
able to appreciate those modern systems of ethics 
which make a moral law out of individual conscience ' 
and justify actions by good intentions. Heraclitus, as 
well as psychologists of recent times, seemed to appre- 
ciate the dangers of self-involution. His whole sys- 
tem is a protest against individual intensification. He 
will not have men roll themselves into a cocoon of a, 
single system, or revolve in the circle of a single set of 
ideas. He will have them throw themselves open to 
the common light, keep every serise open and recep- 
tive to new impressions: and thereby attain’ truth, 
which is found in the universal alone. _ 

The optimism which Pfleiderer justifies for Hera- 
clitus does not stand in contradiction to the misan- 
thropy that we have found to charactérize him. His 
optimism was thoroughly Leibnizian. It was reasoned 
optimism, resulting in the strong conviction that the 
world is good, rational and orderly. Most men, to be 
sure, are fools, but it is their own fault, as they will 
not put themselves in right relation t6 the world. 
Gottlob Mayer, in a pamphlet entitled “ Heraklit von 
Ephesus'und Arthur Schopenhauer,” has been at pains 
to prove that Heraclitus is a Schopenhauer pessimist. 
We cannot regard his attempt as successful. Our 
study of the Ephesian philosopher in the preceding 
pages has shown nothing more clearly than that the 
logical result of his metaphysics is not, as this author 
claims, pessimism, but quite the opposite. None of the 
passages which he cites (cp. frags. 86, 55, 84, 66, 20, 
111) can be made to yield any pessimism beyond mis-, 
anthropy, unless possibly the one from Lucian (Vit. 
Auct. ©. 14,—QNHTHS, ci yap ó atdy otw; HPA- 
KAEIT02., natę naitwy, neaoedwr, ğeapepóuevoç, cp. frag. 
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79), where Time is compared to a child at play, now 
arranging, now scattering the pebbles. And yet noth- 
ing is conclusive from this. It refers evidently to 
the periodic creation and destruction of the world. 
Whether this world building is a pastime of Jove, or 
the product of fate or of love, makes no difference in 
this case, provided only the resulting world is one well 
disposed and rational. 


II. 


What has given rise to the reviving interest in Hera- 
clitus attested by the monographs which have lately 
appeared? The modern world hardly hopes to get any 
new light from his oracular sayings gathered in muti- 
lated fragments from Philo and Plutarch, from Cle- 
ment and Origen. Such unhoped for light, however, 
as our introductory study has shown, may for some 
minds be found breaking in after all. But the interest 

In the philosopher of Ephesus is historical.- The new 
discovery of the present half century is that the way 
to study philosophy is to study its history, and especi- 
ally its genesis. The passion for origins has carried 
the interest back to Greek philosophy, and finally back 
to the beginnings of Greek philosophy. But there is 
still another reason for going back. In the confusion 
arising from the fall of the idealistic philosophy in 
Germany, it was first thought that it would be neces- 
sary to return to Kant and secure a new footing ; not 
that any new light was seen emanating from Kant, 
but error having arisen, it was necessary to trace it to 
its source, | 

This movement has neither been successful nor does 
it promise to be. In fact, there is a certain weariness 
in philosophy of the whole modern subjective method. 


, 
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The result has been that thinkers have turnéd away 
from it to the one objective side of modern philosophy, 
namely, the sciences. Those, however, who still retain 
their love of philosophy in its larger sense, are going 
back farther than Kant. They see that the whole 
Hume-Kantian-Fichtean movement was- a digression, 
a sort of branch road, which to be sure had to be 
explored before philosophy could go on in safety, but 
which was found to lead nowhere in particular, and° 
` that, having thanked these investigators for their ser- 
vices rendered, we may decline to concern ourselves 
further with this digression, but go on with our search 
for objective results. In this search our starting point 
must be from that philosophy which is most free 
from this whole subjective tendency. Such is the 
philosophy of Greece. Considering therefore that the 
introspective method has not proved so fruitful as 
' was hoped, and that it is at least more modest if not, 
more rational to regard man as a part of Nature, rather. 
than Nature as a part of. man, students of philosophy 
are turning their attention to the Greek philosophers 
where the freer and more ingenuous conception rules. 

These two causes, therefore, the former, the passion 
for studying the origin and development of thought and 
the connection: of. different systems of thought, the 
. latter, the need of disinfecting our minds from all the 
germs of a pathological introspective habit, and putting 
ourselves as 'an experiment in the position of those 
who took it for granted that Nature was larger than 
man, have led us back. to Greek philosophy and 
especially to its sources. 

In either of these aspects Heraclitus is important. 
He is a perfect, by all means the most perfect, illustra- 
tion of those qualities which are usually supposed to 
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characterize the Greek mind, namely, receptivity, un- 
prejudiced freedom of thought, love of order, and trust- 
ful confidence ‘in the unity of man and Nature. Of all 
the Greek schools these qualities were best represented 
by the Ionian thinkers who, coming before what has 
been called “the fall of man in Socrates,” were free 
from the later dialectical disturbances. And of the 
Tonians, Heraclitus, the last, best incorporates them. 
But it isin the other aspect that the philosopher of 
Ephesus is most important, namely, in the origin and 
history of ideas. Let us notice summarily what has 
come from him. "EP 

To Heraclitus we trace the philosophy of change, 
| prominent'in subsequent Greek philosophy as yqvopusvoy, 
the indirect cause of the counter movement of Socrates 
and Plato with its powerful determining influences, 
central in modern times as motion in the philosophy 
of Hobbes and the ground principle in the important 
system of Trendelenburg, and finally in a logical trans- 
formation, prominent in both German and English 
thought as Werden or Becoming. To Heraclitus we 
trace the notion of Relativity, the central point in the 
doctrine of the Sophists, which by withdrawing every 
absolute standard of truth, threatened to destroy all 
knowledge and all faith, and which sent Socrates 
searching for something permanent and fixed in the ` 
concepts of the human mind, and so led to the finished 
results of Plato and Aristotle. To Heraclitus we trace 
some of the fundamental doctrines of the Stoics, 
_ namely, their abrogation of the antithesis of mind and 
matter and their return to pre-Socratic monism, their 
conception of Nature as larger than man and his com- 
plete subjection to it, and finally their doctrine of the 
future conflagration of the world, later an influential 
factor in Christianity. 
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These were the thoughts which were most important 
_in their determining influence upon subsequent philo- 
sophy. The following, while in themselves no less im- 
portant, were less directly involved in the history of ` 
opinion. Of these the first is the notion of Law and 
Order absolute and immanent in the world, an idea so 
large that no Greek follower could grasp it, and yet 
vital to Heraclitus’ system, for without it his philo- 
sophy becomes the philosophy of desperation, the source 
among the ingenuous Greeks of the nihilism of Gor- 
gias or the universal doubt of the skeptics, and among 
the brooding. moderns the source of the pessimism of 
Schopenhauer. To Heraclitus again we trace, as 
Teichmiiller has shown, the closely related doctrine of 
the immanence of God in the world, so that we have in 
him one source of the pantheistic systems. To Hera- 
clitus, finally, we trace the physical law of opposites, 
the thought that all order and harmony and apparent. 
permanence are the result of opposite tension, the bal- 
ance of centrifugal and centripetal forces. Less in- 
' volved in the history of philosophy, though most im- 
` portant to Heraclitus, and in themselves most interest- 
ing to us of modern times, are his great ethical thoughts 
=- which we have already outlined. 

The determinative ideas of the Ephesian may be 
summed up in a word by saying that they represent 
all that way of thinking against which Socrates and 
Plato raised the whole weight, of their authority. 
Without repeating here the facts, well enough known 
to everybody, of the Socratic reaction in Greek philo- 
sophy, we must sketch one or two phases of it in order 
to establish the influence and explain the final defeat 
of the Heraclitic philosophy. In Socrates, Plato, and ’ 
Aristotle, philosophy underwent a change more radical 
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than any other in its history, a change that was ulti- 
mately to revolutionize all thought; and through its 
influence on Christian theology, to enter ag a large 
determining element into all western civilization. 
Heraclitus is the representative of what philosophy 
was before that change. 

Socrates said he could not understand the book of 
Heraclitus. That was not strange. The Ephesian 
could have told him the reason why. The man who 
could learn nothing from the fields and trees (see 
Plato's Phaedrus, p. 230), who spent all his time in 
the Agora conversing with other men about virtue, 
and who never seemed to realize that there was a 
world .above the heads and under the feet of men, 
was not likely to understand the book of Heraclitus. 
Could the Ephesian philosopher have taken the Atheni- 
an logician out and given him afew lessons from Nature 
at first hand, could he have induced him to desist for a 
while from his boring into human intellects in search 
of a definition, and got his gaze lifted up to the clouds 
and stars, antl put him in actual contact with the 
xepceyov, he would have been an apter scholar with the 
book. But it is quite impossible even in fancy to 
think of these two men together. The communer 
with Nature, the stern misanthropic sage and prophet 
of Ephesus had no points in common with the society- 
loving Athenian sophist. They were radically differ- 
ent, and on this difference hangs the secret of the 
development of philosophy for two thousand. years. 
Socrates was not a Greek at.all.. He denied the most 
characteristic traits of his nation. He was a modern 
in many true.senses. He was a curiosity at Athens, 
and consequently: very much in. vogue. 

Socrates represents the birth of.self-consciousness. In 


636 PATRIOK 1 | 


practicing his maieutic art to this end, he little thought 
that he was giving the death-blow to the most beauti- 
ful trait of his countrymen, namely, the instinctive, 
the unconscious, the naive. No doubt this new birth 
had to take place some time, but under Socrates’ 
direction it was premature. The old methods were 
not yet dead. Here historians of philosophy err. They 
say the pre-Socratic philosophers of Nature had in vain 
tried to solve the problems of the world, and it was high 
time for a critical philosophy that should begin with 


man. In vain, indeed! Had the naturalists labored in 


vain when the foundation of the atomic philosophy had 
been laid in Abdera, that of mathematics in Italy, and 
a far-seeing metaphysics and ethics in Ephesus? Boc- 
rates and Plato took fright too easily atthe Sophists: 
Their philosophy would have died with them. Notso 
that of Democritus, Pythagoras, and Heraclitus. Soc- 
rates was a professor of clear thinking. Clear thinking 
is in itself well, but two solid centuries of clear think- 
ing from Descartes to Hegel have in modern times 
ended in failure. We long to know ‘what natural 
thinking would have accomplished if it had been left 
an open field a while longer.in Greece. , Then again 
clear thinking was overdone. It. was, to be sure, not 
Socrates’ fault that his method was afterwards abused, 
but as a matter of fact it took in later history a patho- 
logical turn that has resulted in wide-spread evils. 
Over self-consciousness, too much inwardness and 
painful self-inspection, absence of trust in our instincts 
and of the healthful study of Nature, which in ethics 


are illustrated in modern questions of casuistry, and ` 


in philosophy in Cartesian doubt and the skepticism of 
Hume, characterize our worst faults. The philosophy 
and ethics of Heraclitus, as we have seen, ue in 
vital opposition to all these traits. 
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But there was another respect in which the fall of 
man took place in Socrates. The love of beauty and 
form, and particularly beauty of the human body, 
characterized all the Greeks until Socrates, but char- 
acterizes modern people in a relatively small degree. 
Socrates cared nothing for outward beauty, but to the 
surprise of his fellow-citizens laid all the emphasis 
upon moral beauty. (We will say he was too large 
hearted to have had a personal motive for so doing.) 
It may be that the Greeks estimated physical beauty 
relatively too high, but the rebound has been too 
great. Caught up by the genius of Plato and inten- 
sified by the tenor of his philosophy, and met six 
centuries later in Alexandria by a powerful current 
of the same tendency from Judea, it effected the com- 
plete destruction of the Greek idea, and with it of 
course of Greek art. In the medieval church, inherited 
moral deformity was a sin of such extreme import, 
that for it a man was to be forever damned; but inber- 
ited physical deformity was not only not a sin, but 
often a blessing, teaching him as it did the relative 
worthlessness of the earthly life and body. So far was 
the Greek idea reversed that the body, instead of being 
the type of beauty, became the type of impurity, and 
from being the support of the soul, became its con- 
taminator. The “flesh,” indeed, was the symbol of 
evil. The results in modern life are only too well 
known. Among them maybe mentioned the loss of 
appreciation of the worth of the present physical life 
in itself, failure to recognize the close connection of 
soul and body, and that the health of the former 
depends on the health of the latter, resulting in all the 
strange devices to secure the welfare of the soul in the 
face of persistent disregard of the laws. of physical 
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monism. The Socratic school reversed his plan and set 
up a dualism of universaland particular, noumenon and 
phenomenon, mind and body, spirit and matter, which 
has dominated ‘all philosophy, religion and literature. 

It is with the origin of this dualism that we are 
concerned, not with the familiar history of its out- 
come, but yet we may recall what to the student of 
philosophy or even of history it is needless to more 
than mention, how ‘this dualism fastened itself upon 
subsequent thought; how as realism and nominalism 
it divided the schoolmen ; how as mind and matter it 
left Descartes in hopeless difficulty; how Spinoza 
founded a philosophy expressly to resolve it, but suc- 
ceeded only by the artifice of terms; how Leibnitz 
solved the problem, though with too much violence, by 
use of the same boldness with which its founders 
established it; how Kant finally left the antithesis 
unexplained ; how again as the material and imma- 
terial it fixed itgelf in the psychology of Aristotle, who 
affirmed as the higher part of the human mind, the 
active Nous er principle of pure immateriality, cogniz- 
ant of the highest things, identical with the divine 
Prime Mover, and immortal, thus constituting for 
man the highest glorification that he ever received 
from his own hand; how Thomas Aquinas, spokesman 
for a powerfulchurch, adopted this psychology and fast- 
ened it upon the modern popular world ; how finally, 
in the sphere of religion proper, the transcendent- 
alism of Plato has grown into the belief in pure Spirit 
and spiritual existences, peopling heaven and earth, 
and holding communion with matter and body, though 
having absolutely nothing in common (if the paradox 
may be excused) with them. Such has been in part 
the wonderful expansion of the Platonic Idealism. 
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philosophy and the breaking up of the old civilization, 
awakened to supply the groundwork of a religious 
revival. Platonism fell dead on the Greek world. 
Plato, and Aristotle as well, shot over the heads of 
their fellows. The philosophy of the.Academy was a 
brilliant piece of speculation such as only the age of 
Pericles could call out. After that, philosophy fell 
back into the old ways. The Older Academy dragged 
eut a short existence and died. Zeno, a Cypriote, but. 
in his desire for unity more Greek than Plato, studied 
first with Polemo, head of the Academy, but disap- 
pointed with Platonism, turned back to Heraclitus. 
His school, as well as the Epicureans and Skeptics, 
. returned to the Heraclitic monism. These schools 
loyally upheld for three centuries the Greek idea of 
the unity of man and Nature. But philosophy itself 
was doomed and fated to pass over into religion on the 
one hand and mysticism on the other. Platonism was 
admirably adapted to this end. In luxurious Alex- 
andria, the weary inductive method of Aristotle, which 
the Ptolemies had instituted in the Museum, soon 
yielded to the fascinating lazy philosophy of Plato. 
Philo the Jew, Plutarch the moralist, Valentinus the 
Gnostic, Origen the Christian, all yielded to it in 
greater or less degree. In Plotinus it reached its full 
fruitage. Porphyry, his pupil, relates that he was 
ashamed of having a body and was careless of its 
needs, so anxious was he ecstatically to absorb his 
soul in the Supra-rational Transcendent One. Here 
we have a last consequence of the Socratic doctrine of 
mind. Here we have the extreme opposition to the 
naturalism of Heraclitus which considered man as a 
subordinate part of Nature. Greek philosophy ended 
with the triumph of Socrates and the defeat of Hera- 
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HERACLITUS OF EPHESUS ON NATURE. 


{.—It is.wise for those who hear, not me, but the 
universal Reason, to confess that all things are one. 

I[.—To ‘this: universal Reason which I unfold, 
although it always exists, men make themselves in- 
sensible, both before they have heard it and when 
they have heard it for the first time. For notwith- 
standing that all things happen according to this 
Reason, men act as though they had never had any 
experience in regard to it when they attempt such 
words and works as I am now relating, describing 
each thing according to its nature and explaining how 
it is ordered. And some men are as ignorant of what 


Sources.—I.—Hippolytus, Ref. haer. ix. 9. Context :—Heraclitus 
says that all things are one, divided undivided, created uncreated, 
maortel immortal, reason eternity, father son, God justice. “‘It is 
wise for those who hear, not me, but the universal Reason, to con- 
fess that all things are one.” And since all do not comprehend 
this or acknowledge it, he reproves them somewhat as’follows: | 
“They do not understand how that which separates unites with 
itself; it is a harmony of oppositions like that of the bow and of. 
the lyre” (=frag. 45). 

Compare Philo, Leg. alleg. ili. 8, p. 88. Context, see frag. 24. 

Il.—Hippolytus, Ref. haer. ix. 9. Context:—And that Reason 
always exists, being all and permeating all, he (Heraclitus) says in 
this manner: “To this universal,” ete. 

Aristotle, Rhet. iii. 5, p. 1407, b. 14. Context:—For it is very hard 
to punctuate Heraclitus’ writings on account of its not being clear 
whether the words refer to those which precede or to those which 
follow. For instance, in the beginning of his work, where he says, 
“To Reason existing always men make themselves insensible.” 
For here it is ambiguous to what “always” réfers. 

Sextus Empir. adv. Math. vii. 182.—Clement of Alex. Stromata, 
v. 14, p. 716.—Amelius from Euseb. Praep. Evang. xi. 19, p. 540.— 
Compare Philo, Quis. rer. div. haer. 43, p. 505.—Compare Toannes 
Sicel. in Walz. Rhett. Gr. vi. p. 95. 


i The small figures in the translation refer to the critical notes, pp. 674 ft. 
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they do when awake as they are forgetful of what they 
do when asleep.’ ; 
Hi.—Those who hear and do not understand are 
‘ like the deaf.’ Of them the proverb says: ‘‘ Present, 
they are absent.” 
IV.—Eyes and ears are bad witnesses to men having 
_ rude souls. | 
V.—The majority of people have no understanding 
of the things with which they daily meet, nor, whem 
instructed, do they have any right knowledge of tiem 
although to themselves they seem to have. 
. VI.—They understand neither how to hear nor how 
to speak. i 


TIT.—Clément of Alex. Strom. v. 14, p. 718. Context :—And if you 
wish to trace out that saying, ‘‘ He that hath ears to hear, let him 
hear,” you will find it expressed by the Ephesian in this manner, 
“ Those who hear,” ete. 

Theodoretus, Therap. L p. 13, 49. 

TV.—Sextus Emp. adv. Math. vii. 126. Context :—He (Heraclitus) 
casts discredit upon sense perception in the saying, ‘‘ Eyes and ears. 
are bad witnesses to men having rude souls.” Which is equivalent 
to saying that it is the part of rude sg to trasig the irrational 
genses., 

Stobaeus Floril. iv. 56. 

Compare Diogenes Laert. ix. 7? 

V.—Clement of Alex. Strom. ii. 2, p. 482: ' 

M. Antoninus iy.46. Context —Be ever mindful of the Heraclitic 

saying that the death of earth is to become water, and the death of 
water is to become air, and of air, fire (see frag. 25). And remember 
also him who is forgetful whither the way leads (comp. frag. 78); 
and that men quarrel with that with which they are in most con- 
tinual association (= frag. 98), namely, the Reason which governs 
all. And those things with which they meet daily seem to them 
strange ; and that we’ ought not to act and speak as though we were 
asleep (= frag. 94), for even then we seem to act and speak. 
- VI.—Clement of Alex. Strom. ii. 5, p. 442. Context :~Heraclitus, 
scolding some as unbelievers, says: ‘‘ They understand neither how 
to hear nor to speak,” prompted, I suppose, by Solomon, “If thou 
lovest to hear, thou shalt understand; and if thou inclinest thine 
ear, thou shalt be wise.” 
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- VIT.—If you do not hope, you will not win that 
which is not hoped for, since it is unattainable and 
inaccessible. 

VIII.—Gold-seekers dig over much earth and find 
little gold. 

[X.—Debate. 

X.—Nature loves to conceal herself. 

XI.—The God whose oracle is at Delphi neither 
speaks plainly nor conceals, but indicates by signs. 

XTI.—But the Sibyl with raging mouth uttering 
things solemn, rude and unadorned, reaches with her 
voice over a thousand years, because of the God. 


VII.—Clement of Alex. Strom. ii. 4, p. 487. Context :—Therefore, 
that which was spoken by the prophet is shown to be wholly true, 
“Unless ye believe, neither shall ye understand.” Paraphrasing 
this saying, Heraclitus of Ephesus said, “If you do not hope,” ete. 

Theodoretus, Therap. i. p. 15, 51. z 

VUI.—Clement of Alex. Strom. iv. 2, p. 565. 

Theodoretus, Therap. i. p. 15, 52. 

JX —Suidas, under word apzgicfarety, 'AudioBareiv, čvor 7 dua Brey, 
"Ioveç dë zat ty xePareiv, xal ayyiPaciny 'Hpdxdzirog, 

X.—Themistius, Or. v. p. 69 (= xii. p. 159). Context :—Nature, 
according to Heraclitus, loves to conceal herself; and before nature 
the creator of nature, whom therefore we expecially worship and 
adore because the knowledge of him is difficult. 

Philo, Qu. in Gen. iv. 1, p. 287, Aucher.: Arbor est secundum 
Heraclitum natura nostra, quae se obducere atque abscondere amat. 

Compare idem de Profug. 32, p. 573; de Somn. i. 2, p. 621; de 
Spec. legg. 8, p. 844. 

XI.—Plutarch, de Pyth. orac. 21, p. 404. Context:—And I think 
you know the saying of Heraclitus that ‘The God,” etc 

Tamblichus, de Myst. iii. 15. 

Idem from Stobaeus Floril. lxxxi. 17. 

Anon. from Stobaeus Floril, v. 72. 

Compare Lucianus, Vit. auct. 14. 

XIT.—Plutarch, de Pyth. orac. 6, p. 397. Context:—But the 
Sibyl, with raging mouth, according to Heraclitus, uttering things 
solemn, rude and unadorned, reaches with her voice over a 


~~ 
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XUI.—Whatever concerns seeing, HOSTING and 
learning, I particularly honor.’ 

XLV.—Polybius iv. 40. Especially at the present 
time, when all places are accessible either by land or by 
water, we should not accept poets and mythologists as — 
witnesses of things that are unknown, since for the 


- most part they furnish us with unreliable testimony 


about disputed things, according to Heraclitus. 
XV.—The eyes are more exact witnesses than thé 
ears. | 


thousand years, because of the God. And Pindar says that Cadmus 
heard from the God a kind of music neither pleasant nor soft nor 
melodious. For Brest holiness PS not the allurements of 


; pleasures. 


Clement of Alex. Strom. i. 15, p. 368, 

Jamblichus, de Myst. iii. 8. E 

See also psoudo-Heraclitus, Epist. vii. 

XII.—Hippolytus, Ref. haer. ix. 9, 10. Context:—And that 
the hidden, the unseen and unknown to men is [better], he (Hera- 
clitus) saygin these words, “ A hidden harmony is better than & 
visible” (= frag. 47). He thus praises and admires the unknown and 
unseen more than the known. And that that which is discoverable 
and visible to men is [better], he says in these words, “ Whatever 
concerns seeing, hearing, and learning, I particularly honor,” that 
is, the visible above the invisible. From such expressions it is easy 
to understand him. In the knowledge of the visible, he says, men 
allow themselves to be deceived as Homer was, who yet was wiser 
than all the Greeks ; for some boys killing lice deceived him saying, 
t What we see and catch we leave behind; what we neither see nor 
catch we take with us” (frag. 1, Schuster). Thus Heraclitus honors 
in equal degree the seen and the unseen, as if the seen and unseen 
were confessedly one. For whatdoeshesay? “A hidden harmony 
is better than a visible,” and, “ Whatever concerns seeing, hearing, 


‘and learning, I particularly honor,” having before particularly . 


honored the invisible. 

XV.—Polybius xii. 27. Context:—There are enn organs given to 
us by nature, sight and hearing, sight being considerably the more 
truthful, according to Heraclitus, ‘‘ For the eyes are more exact 
witnesses than the ears,” | 

Compare Herodotus i. 8. .. f 


y 
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XVI.—Much learning does not teach one to have 
understanding, else it would have taught Hesiod and 
Pythagoras, and again Xenophanes and Hecataeus. 

XVII.—Pythagoras, son of Mnesarchus, practised 
investigation most of all men, and having chosen out 
these treatises, he made a wisdom of his own—much 
learning and bad art. 

AXVIUI.—Of all whose words I have heard, no one 
‘attains to this, to know that wisdom is apart from all.’ 

XITX.—There is one wisdom, to understand the intel- 
ligent will by which all things are governed through 
all.’ 

XX.—This world, the same for all, neither any of 





XVI.—Diogenes Laert. ix. 1. Context:—He (Heraclitus) was 
proud and disdainful above all men, as indeed is clear from his 
work, in which he says, ‘‘ Much learning does not teach,” etc. 

Aulus Gellius, N. A. praef. 12. 

Clement of Alex. Strom. i. 19, p. 373. 

Athenaeus xiil. p. 610 B. 

Inlianus, Or. vi. p. 187 D. 

Proclus in Tim. 31 F. ` i 

Serenus in Excerpt. Flor. Ioann., Damase. ii. 116, p. 205, Meinek. 

Compare pseudo-Democritus, fr. mor. 140 Mullach. 

X VII.—Diogenes Laert. viii. 6. Context :—Some say, foolishly, 
that Pythagoras did not lesve behind a single writing. But Hera- 
clitus, the physicist, in his croaking way says, ‘‘ Pythagoras, son of 
Mnesarchus,”’ etc. 

Compare Clement of Alex. Strom. i. 21, p. 396. 

X VITI.—Stobaeus Floril. iti. 81. 

SITX.—Diogenes Laert. ix. 1. Context :—See frag. 16. 

Plutarch, de Iside 77, p. 3882. Context:—Nature, who lives and 
sees, and has in herself the beginning of motion and a knowledge of 
the suitable and the foreign, in some way draws an emanation and 
a share from the intelligence by which the universe is governed, 
according to Heraclitus. 

Compare Cleanthes H. in Iov. 36, 

Compare pseudo-Linus, 18 Mullach. , 

XX.—Clement of Alex. Strom. v. 14, p. 711. Context :—Heracli- 
tus of Ephesus is very plainly of-this opinion, since he recognizes 
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the gods nor any man has made, but it always was, 
and is, and shall be, an ever living fire, kindled in due 
measure, and in due measure extinguished.’ 1 

X XI-—The transmutations of fire are, first, the sea ; 


and of the sea, half is earth, and half the eugauune i 


flash.° ; - 
XXIT.—A things are exchanged for fire and fire for 
all things, just as wares for gold and gold for wares. 





that there is an everlasting world on the one hand and on the other ` 


a perishable, that is, in its arrangement, knowing that in a certain 
manner the one is not different from the other. But that he knew 
an everlasting world eternally of a certain kind in its whole essence, 
he makes plain, saying in this manner, “ This world the same for 
all,” ete. 

Plutarch, de Anim. procreat. 5, p. 1014. Context:—This world, 
says Heraclitus, neither any god nor man has made ; as if fearing 
that having denied a divine creation, we should suppose the creator 
of the world to have been some man. 

Simplicius in Aristot. de cael. p. 182, Karst. 

Olympiodorus in Plat. Phaed. p. 201, Finckh. 

Compare®Cleanthes H., Iov. 9. 

Nicander, Alexiph. 174. 

Epictetus frem Stob. Floril. eviii. 60. 

M. Antoninus vii. 9. . 

Just. Mart. Apol. p. 98 C. 

Heraclitus, Allee. Hom. 26. 

XXI.—~Clement of Alex. Strom. v. 14, p. 712. Context :—And that 
he (Heraclitus) taught that it was created and perishable is shown 
by the following, “‘The transmutations,” ete. 

Compare Hippolytus, Ref. haer. vi. 17. 


+ 


XXIT.—Plutarch, de EI, 8, p. 888. Context :—For how that (scil. 


first cause) forming the world from itself, again perfects itself from 
the world, Heraclitus declares as follows, “ All things are exchanged 
for fire and fire for all things,” ete. 
Compare Philo, Leg. alleg. lii. 3, p. 89. Context, see frag. 24, 
Idem, de Incorr. mundi 21, p. 508.—Lucianus, Vit. auct. 14. 
Diogenes Laert. ix. 8. 
Heraclitus, Alleg. Hom. 43. 
Plotinus, Enr. iv. 8, p. 438.—Iamblichus from Stob, Ecl. i. 41, 
‘Eusebius, Praep. Evang. xiv. 8, p. 720.— seep iote on Aristot. 
POY: 6, a. 
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X XIII.—The sea is poured out and measured to the 
same proportion as existed before it became earth.’ 

XXIV.—Craving and Satiety.” 

XX V.—Fire lives in the death of earth, air lives in 
the death of fire, water lives in the death of air, and 
earth in the death of water." 

XX VI.—Fire coming upon all things, will sift and 
seize them. 





X XTII.— Clement of Alex. Strom. v. 14, p. 712 (= Eusebius, P. E. 
xiii. 13, p. 676). Context:—For he (Heraclitus) says that fire is 
changed by the divine Reason which rules the universe, through air 
into moisture, which is as it were the seed of cosmic arrangement, 
and which he calls sea; and from this again arise the earth and the 
heavens and all they contain. And how again they are restored and 
ignited, he shows plainly as "follows, “The sea is poured out,” etc. 

XXIV.—Hippolytus, Ref. haer. ix. 10. Context :—And he (Hera- 
clitus) says also that this fire is intelligent and is the cause of the 
government of all things. And he calls it craving and satiety. And 
craving is, according to him, arrangement (Seaxdopnats), and satiety is 
conflagration (éxripwor), For, hesays, ‘ Fire coming upon all things 
will separate and seize them ” (= frag. 26). 

Philo, Leg. alleg. iii. 3, p. 88. Context:—And the other (scil: 
 yovoppute), supposing that all things are from the world and are ` 
changed back into the world, and thinking that nothing was made 
by God, being a champion of the Heraclitic doctrine, introduces 
craving and satiety and that all things are one and happen by 
change. 

Philo, de Victim. 6, p. 242. 

Plutarch, de EI. 9, p. 389. 

XX V.—Maximus Tyr. xli. 4, p. 489. Context:—You see the 
change of bodies and the alternation of origin,.the way up and 
down, according to Heraclitus. And again he says, “Living in 
their death and dying in their life (gee frag. 67). Fire lives in the 
death of earth,” ete. 

M. Antoninus iv. 46. Context, see frag. 5. 

Plutarch, de EI. 18, p. 392. 

Idem, de Prim. frig. 10, p. 949. Comp. pseudo-Lintus 21, Mull. 

XX VI.—Hippolytus, Ref. haor. ix. 10. Context, see frag. 24. 

Compare Aetna v. 536: quod si quis lapidis miratur fusile robur, 
cogitet obscuri verissima dicta libelli, Heraclite, tui, nihil insuper- 
abile ab igni, omnia quo rerum naturae semina iacta. 


` 


1 


` 
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XXVII.—How can one escape that which never | 
`- Bets?” ' 

XXVUI.—Lightning rules all. 

XXIX.—The sun will not overstep his bounds, for if 
he does, the Erinyes, helpers of justice, will find him 
out. l ` 
XXX.—The limits of the evening and morning are 
the Bear, and opposite the Bear, the bounds of bright 
Zeus. i ; $ 

XXXI.—If there were no sun, it would be night. 
Se as re 

XX VII.—Clement of Alex. Paedag. ii. 10, p. 229. Context :—For 
one may escape the sensible light, but the intéllectual it is impossible 
to escape. Or, as Heraclitus says, “‘ How can one escape that which 
never sets ?”’ 

XX VIUI.—Hippolytus, Ref. haer. ix. 10. Context -—And he (era: . 
clitus) also says that a judgment of the world and all things in it 
takes place by fire, expressing it as follows, ‘‘ Now lightning rules 
all,” that is, guides it rightly, meaning by lightning, Seer Aseng fire. 

Compare Cleanthes H., Iovem 10. 

X XIX.—Plutarch, de Exil. II, p. 604. Context:—Each of the 
planets, rolling in one sphere, as in An island, preserves its order. 
“ For the sun,” says Heraclitus, “ will not overstep his bounda,” ete. 

Idem, de Iside 48, p. 370. 

Comp. Hippolyims, Ref. haer. vi. 26. 

Iamblichus, Protrept. 21, p. 182, Arcer. 

Pseudo-Heraclitus, Epist. i 1x. | : 

XX X.—Strabó L 6, p. 8. “Context :—And Heraclitus, better and 
more Homerically, naming in like manner the Bear instead of the 
northern circle, says, “The limits of the evening and morning 
are the Bear, and opposite the Bear, the bounds of bright Zeus.” 
For the northern circle is the boundary of rising and setting, not me 
Bear. 

XXXI.—Plutarch, Aq. et ign. comp: 7, p. 957. l 

Idem, de Fortuna.3, p. 98. Context :—And just as, if there were 
no sun, as far as regards the other stars, we should have night, as 
Heraclitus says, go as far as regards the senses, if man had not mind 
and reason, his life would not differ from that of the beasts. 

. Compare Clement of Alex. Protrept. H, p. 87. 
` Macrobius, Somn. Scip. i. 20. | š 
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XX XII.—The sun is new every day. 
XXXIII.—Diogenes Laertius i. 23. He (scil. Thales) 
seems, according to some, to have been the first to 
study astronomy and to foretell the eclipses and 
motions of the sun, as Eudemus relates in his account 
of astronomical works. And for this reason he is 
honored by Xenophanes and Herodotus, and both 
Heraclitus and Democritus bear witness to him. 
eX XXIV.—Plutarch, Qu. Plat. viii. 4, p. 1007. ` Thus 
Time, having a necessary union and connection with 
heaven, is not simple motion, but, so to speak, motion 
in an order, having measured limits and periods. Of 
which the sun, being overseer and guardian to limit, 
Ü direct, appoint and proclaim the changes and seasons 
which, according to Heraclitus, produce all things, is 
the helper of the leader and first God, not in small or 
trivial things, but in the greatest and most important. 
XXX V.—Hesiod is a teacher of the masses. They 
suppose him to have possessed the greatest knowledge, 
who indeed did not know day and night. For they 
are one.” ° 


X XXTII.— Aristotle, Meteor. ii. 2, p. 355 a 9. Context:—Con- 
cerning the sun this cannot happen, since, being nourished in the 
same manner, as they say, it is plain that the sun is not only, as 
Heraclitus says, new every day, but it is continually new. 

Alexander Aphrod. in Meteor. 1. 1. fol. 93 a. 

Olympiodorus in Meteor. 1. 1. fol. 30 a. 

Plotinus, Enn. ii. 1, p. 97. 

Proclus in Tim. p. 334 B. 

Compare Plato, Rep. vi. p. 498 B. 

Olympiodorus in Plato, Phaed. p. 201, Finckh. 

XXXIV.—Compare Plutarch, de Def. orac. 12, p. 416. 

M. Antoninus ix. 3. 

Pseudo—Heraclitus, Epist. v. 

XXXYV.—Hippolytus, Ref. baer. ix. 10. Context :—Heraclitus says 
that neither darkness nor light, neither evil nor good, are different, 
but, they are one and the same. He found fault, therefore, with. 
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XXX VI.—QGod is day and night, winter and sum- 
mer, war and peace, plenty and want. But he is 
changed, just as when incense is mingled with incense, 
but named according to the pleasure of each." 

XXXVU.—Aristotle, de Sensu 5, p. 443 a 21. Some 
think that odor consists in smoky exhalation, common 
to earth and air, and that for smell all things are con- 
verted into this. And it was for this reason that 
Heraclitus thus-said that if all existing things should 
become smoke, perception would be by the nostrils. 


XXX VIIT.—Souls smell in Hades. | 
XXXIX.—Cold becomes warm, and warm, cold ; wet 


becomes dry, and dry, wet. 
XL.—It disperses and gathers, it comes and goes. 


Hesiod because he knew [not] day and night, for day and night, he 
says, are one, expressing it somewhat as follows: ‘‘ Hesiod is a 
teacher of the masses,’’ etc. 

XXX V1I.—Hippolytus, Ref. haer. ix. 10. Context:—For that the 
primal (Gr. tpérov, Bernays reads romròv, created) world is itself the 
demiurge and creator of itself, he (Heraclitus) says as follows: 
‘God is day and,” etc. 

Compare idem, Ref. haer. v. 21. e 

Hippocrates, repl dair i, 4, Littr. . 

XXXVI.—Plutarch, de Fac. in orbe lun. 28, p. 943. Gontert: — 
Their (scil. the souls’) appearance is like the sun’s rays, and their 

spirits, which are raised aloft, as here, in the ether around the moon, 
are like fire, and from this they receive strength and power, as 
:metals do by tempering. For that which is still scattered and 
diffuse is strengthened and -becomes firm and transparent, so that it 
is nourished with the chance exhalation. And finely did Heraclitus 
say that ‘souls smell in Hades.” 

XXXIX.Schol. Tzetzae, Exeget. Iliad. p. 126, Hermann. Con- 
` text :—Of old, Heraclitus of Ephesus was noted for the te ohecunty of 
his sayings, “ Cold becomes warm,” etc. ; 

Compare Hippocrates, sep? Batre i Ai 21. 
Pseudo-Heraclitus, Epist. v.— Apuleius, de Mundo 21. 
XL.—Plutarch, de EJ. 18, p. 802. Context, see rag. 41, 
Compare pseudo-Heraclitus, Epist. vi. 
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XLI.—Into the same river you could not step twice, 
for other <and still other> waters are flowing. | 

XLU.—}To those entering the same river, other and 
still other waters flow.t 

XLIIT.— Aristotle, Eth. Eud. vii. 1, p. 1235 a 26. 
And Heraclitus blamed the poet who said, “ Would 


XLI.—Plutarch, Qu. nat. 2, p. 912. Context:—For the waters of 
fountains and rivers are fresh and new, for, as Heraclitus says, 
“Into the same river,” ete. 

Plato, Crat. 402 A. Context :—Heraclitus is supposed to.say that 
all things are in motion and nothing at rest; he compares them to 
the stream of a river, and says that you cannot go into the same 
river twice (Jowett’s transl.). 

Aristotle, Metaph. iii. 5, p. 1010 a 13. Context:—From this 
° assumption there grew up that extreme opinion of those just now 
mentioned, those, namely, who professed to follow Heraclitus, such 
as Cratylus held, who finally thought that nothing ought to be said, 
but merely moved his finger. And he blamed Heraclitus because 
he said you could not step twice into the same river, for he imao 
thought you could not do so once. 

Plutarch, de EI. 18, p. 392. Context :—It is not possible to step 
twice into the same river, according to Heraclitus, nor twice to find 
& perishable substance in a fixed state; but by the sharpness and 
quickness of chañge, it disperses and gathers again, or rather not 
again nor a second time, but at the same time it forms and is 
dissolved, it comes and goes (see frag. 40). 

Idem, de Sera num. vind. 15, p. 559. 

Simplicius in Aristot. Phys. f. 17 a. 

XLU.—Arius Didymus from Eusebius, Praep. evang. xv. 20, p. 821. 
Context :—-Concerning the soul, Cleanthes, quoting the doctrine of 
Zeno in comparison with the other physicists, said that Zeno affirmed 
the perceptive soul to be an exhalation, just as Heraclitus did. For, 
wishing to show thatthe vaporized souls are always of an intellectual 
nature, he compared them to a river, saying, “To those entering the 
game river, other and still other waters flow.” And souls are 
exhalations from moisture. Zeno, therefore, like Heraclitus, called 
the soul an exhalation. 

Compare Sextus Emp. Pyrrh. hyp. iii. 115. 

XLIUW.—Plutarch, de Iside 48, p. 370. Context :—For Heraclitus 
in plain terms calls war the father and king and lord of all (= frag. 
44), and he says that Homer, when he prayed—‘‘ Discord be damned 


654 PATRIOK : 


that strife were destroyed from among gods and men.” 
For there could be no harmony without sharps and: 
flats, nor living beings without male and female, 
which are contraries. ` 

XLIV.—War is the father and king of all, and has 
produced some as gods and some as men, and has 
made some slaves and some free. 

XLV.—They do not understand how that which 





from. gods and human race,” forgot that he called down curses on 
the origin of all things, since they have their source in antipathy 
and war. 

Chalcidius im Tim, 295. 

Simplicius in Aristot. Categ. p. 104 4, ed. Basil, 

Schol. Ven. (A) ad Il. xviii, 107. 

Eustathius ad Il. xviii. 107, p. 1118, 56. 

XLIV.—Hippolytus, Ref. haer. ix, 9. Context:—And that the 
_ father of all created things is created and uncreated, the made and 
the maker, we hear him (Heraclitus) saying, “‘ War is the father and. 
king of all,” ete. ` 

Plutarch, de Iside 48, p. 870. Context, see frag. 48. 

Proclus in Tim. 54 A (comp. 24 B). 

Compare Chrysippus from Philodem. x. etceßetaç, vii. p. 81, Gomperz. 

Lucianus, Quomodo hist. conscrib. 2; Idem, Icaromen 8. 

XLV.—Hippolytus, Ref. baer. ix. 9. Context, seo frag. 1. 

Plato, Symp.187 A. Context :—And one who pays the least atten- 
tion will also perceive that in music there is the same reconciliation 
of opposites ; and I suppose that this must have been the meaning 
of Heraclitus, though his words are not kecurate ; for he says that the 
One is united by disunion, like the harmony of the bow and the 
lyre (Jowett’s transl.). 

Idem, Soph. 242 D. Context:—Then there are Ionian, and in 
more recent times Sicilian muses, who have conceived the thought 
that to unite the two principles is safer; and they say that being is 
one and many, which are held together by enmity and friendship, 
ever parting, ever meeting (idem). 

Plutarch, de Anim. procreat. 27, p. 1026. Context:—And many 
call this (scil. necessity) destiny. Empedocles calls it love and 
hatred; Heraclitus, the harmony of i sa as of the bow and 
of the lyre. 

Compare Synesius, de Insomn. 135 A, 

Parmenides v. 59, Stein. 


A FURTHER STUDY OF HERAOLITUS. 655 


separates unites with itself. It is a harmony of oppo- 
sitions, as in the case of the bow and of the lyre.” 

XLVI.—Aristotle, Eth. Nic. viii. 2, p. 1155 b 1. In 
reference to these thing's, some seek for deeper princi- 
ples and more in accordance with nature. Euripides 
says, “The parched earth loves the rain, and the 
high heaven,. with moisture laden, loves earthward to 
fall.” And Heraclitus says, ‘‘ The unlike is joined 
together, and from differences results the most beau- 
tiful harmony, and all things take place by strife.” 
= XLVIL.—The hidden harmony is better than the 
visible, *nå3 

XLVIII.—Let us not draw conclusions rashly about 
the greatest things. l 

X LIX.—Phbilosophers must be learned in very many 
things. l . 

L.—The straight and crooked way of the wool- 
carders is one and the same.” 


= 


ALVI.—Compare Theophrastus, Metaph. 15. 

Philo, Qu. in Gen. iii. 5, p. 178, Aucher. 

Idem, de Agricult. 31, p. 321. 

XLVII.—Hippolytus, Ref. haer. ix. 9-10. Context, see frag. 13. 

Plutarch, de Anim. procreat. 27, p. 1026. Context :—Of the soul 
nothing is pure and unmixed nor remains apart from the rest, for, 
according to Heraclitus, “The hidden harmony is better than the 
visible,” in which the blending deity has hidden and sunk varia- 
tions and differences. 

Compare Plotinus, Enn. i. 6, p. 53. 

Proclus in Cratyl. p. 107, ed. Boissonad. 

XLVII. -Diogenes Laert. ix. 78. Context:—Moreover, Hera- 
clitus says, “ Let us not draw conclusions rashly about the greatest 
things.” And Hippocrates delivered his opinions doubtfully and 
moderately. 

XLIX.—Clement of Alex. Strom. v. 14, p. 733. Context :—Philo- 
sophers must be learned in very many things, according to Hera- 
clitus. And, indeed, it is necessary that “ he who wishes to be good 
shall often err.” 

L.—Hippolytus, Ref. haer. ix. 10. Context:—And both straight 
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LI.—Asses would choose stubble rather than gold. 

LII.—Sea water is very pure and very foul, for, 
while to fishes it is drinkable and healthful, to men it 
is hurtful and unfit to drink. 

LIII.—Columella, de Re Rustica viii. 4. Dry dust 
and ashes must be placed near the wall where the roof 
or eaves shelter the court, in order that there may be 
a place where the birds may sprinkle themselves, for 
with these things they improve: their wings and 
feathers, if we may believe Heraclitus, the Ephesian, 
who says, “ Hogs wash themselves in mud and doves 
‘In dust.” 

LIV.—They revel in dirt. 


and crooked, he (Heraclitus) says, are the same: “The way of the 
wool-carders is straight and crooked.” The revolution of the in- 
strument in a carder’s shop (Gr. yragely Bernays, ypagely vulg.) called - 
-& screw is straight and crooked, for it moves at the same time 
forward and in a circle. ‘It is one and the same,” he says. 

` Compare Apuleius, de Mundo 21. i 

LI.—Aristotle, Eth. Nic. x. 5, p. 117686. Context:—The pleasures 
of a horse, a dog, or a man, are all different. As Heraclitus says, 
“ Asses would choose stubble rather than gold,” for to them there 
is more pleasure in fodder than in gold. ' 

LII..—Hippolytus, Ref. haər. ix. 10. Context:—And foul and 
fresh, he (Heraclitus) says, are one and the same. And drinkable 
and undrinkable are one and the same. ‘‘Sea water,” he says, “‘is 
very pure and very foul,” etes o 

Compare Sextus Empir. Pyrrh. hyp. i. BB. 

LIII.—Compare Galenus, Protrept. 13, p. 5, ed. Bas. 

LIV.—Athenaeus v. p. 178 F. Context:—For it would be unbe- 
coming, says Aristotle, to go to a banquet covered with sweat and 
dust. For a well-bred man should not be squalid nor slovenly nor 
delight in dirt, as Heraclitus says. 

Clement of Alex. Protrept. 10, p. 75. 

Idem, Strom, i. 1, p. 817; ii. 15, p. 465. 

Compare Sextus Empir. Pyrrh. hyp. i. 55. : 

Plotinus, Enn. i. 6, p. 55. 

Vincentius Bellovac. Spec. mor. iii. 9, 8. 
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LV.—Every animal is driven by blows.” 

LVI.—The harmony of ‘the world is a harmony of 
oppositions, as in the case of the bow and of the lyre.” 

LVII.—Good and evil are the same. | 

LVItI.—Hippolytus, Ref. haer. ix.10. And good and 
evil (scil. are one). The physicians, therefore, says 
Heraclitus, cutting, cauterizing, and in every way tor- 
turing the sick, complain that the patients do not pay 
them fitting reward for thus effecting these benefits— 
tand sufferings.t ° 


LV.—Aristotle, de Mundo 6, p. 401 a 8 (== Apuleius, de Mundo 
36; Stobaeus, Eci. i. 2, p. 86). Context:—Both wild and domestic 
animals, and those living upon land or in air or water, are Lorn, live 
and die in conformity with the laws of God. ‘‘For every animal,” 
as Heraclitus seys, ‘is driven by blows” (rA7y} Stobaeus cod. A, 
Bergkius et al.; vulg. tiv y> usa, every animal feeds upon the 
earth). 

LVI.—Plutarch, de Tranquill. 15, p. 473. Context >—For the har- 
mony of the world is a harmony of oppositions (Gr. raAlvrores dppovin, 
see Crit. Note 21), asin the case of the bow and of the lyre. And in 
human things there is nothing that is pure and unmixed. But just 
as in music, some notes are flat and some sharp, etc. 

ldem, de Iside 45, p. 368. Context :—“ For the harmony of the 
world is a harmony of opposition, as in the case of the bow and of the © 
lyre,’ according to Heraclitus; and according to Euripides, neither 
good nor bad may be found apart, but are mingled PORERNE for the 
sake of greater beauty. 

Porphyrius, ds Antro. nymph. 29. 

Simplicius in Phys. fol. 11 a. 

Compare Philo, Qu. in Gen. iii. 5, p. 178, Aucher. 

LVII.—Hippolytus, Ref. haer. ix. 10. Context, see frag. 58. 

Simplicius in Phys. fol. 18a. Context :—All things are with others 
identical, and the saying of Heraclitus is true that the good and the 
evil are the same. 

„Idem on Phys. fol. 11 a. 

Aristotle, Top. viii. 5, p. 159 b 80. 

Idem, Phys. i. 2, p. 185 b 20. 

LVITI.—Compare Xenophon, Mem. i. 2, 54. 

Plato, Gorg. 521 E; Polit. 293 B. 

Simplicius in Epictetus 13, p. 88 D and 27, p. 178 A, ed. Heins. 
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LIX.—Unite whole and part, agreement and dis- 
agreement, accordant and discordant; from all comes 
one, and from one all. f 

LX.—They would not know the name of justice, 
were it not for these things.” 

LXI.—Schol. B. in Diad iv. 4, p. 120 Bekk. They say 
that it is unfitting that the sight of wars should please 
the gods. But it is notso. For noble works delight 
them, and while wars and battles seem to us terrible; 
to God they do not seem so. For God in his dispensa- 
tion of all events, perfects them into a harmony of the 
whole, Just as, indeed, Heraclitus says that to God all 
things are beautiful and good and right, though men 
suppose that some are right and others wrong: 

LXII.—We must know that war is universal and 
strife right, and that by strife all things arise and Were 
used.t* 


LIX.—Aristotle, de Mundo 5, p. 396 b 12 (= Apuleius, de Mundo 
20; Stobaeus, Ecl. i. 34, p. 690). Context :—And again art,imitator of 
nature, appears to do the same. For in painting, it is by the mixing 
of colors, as white and black or yellow and red, that representations | 
are made corresponding with the natural types. In music also, from 
. the union of sharps and flats comes a final harmony, and in gram- 
mar, the whole art depends on the blending of mutes and vocables. 
And it was the same thing which the obscure Heraclitus meant when 
he aaid, ‘‘ Unite whole and part,” etc. ` 
. Compare Apuleius, de Mundo 21. 

Hippocrates r. rgo#%ç 40; m. daairgç i. 

LX.—Clement of Alex. Strom. iv. 3, p. 568. -Context For the 
Scripture says, the law is not made for the just man. And Heracli- 
tus well says, ‘‘ They would not know the name of justice, were it 
not for these things.” 

Compare paeudo-Heraclitus, Epist. vii. 

LXI.—Compare Hippocrates, rep? diairye i. 11. 

LXIT.—Origen, cont. Celsus vi. 42, p. 812 (Celsus speaking). Con- 
text :—There was an obscure saying of the ancients that war was 
divine, Heraclitus writing thus, ‘‘ We must know that war,” etic. 

Compare Plutarch, de Sol. animal. 7, p. 964. 

Diogenes Laert. ix. 8. 
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LXITII.—For it is wholly destined 

LXIV.—Death is what we see waking. What we see 
in sleep is a dream.” 

LXV.—There is only one supreme Wisdom. It wills 
and wills not to be called by the name of Zeus.” 

LX VI.—The name of the bow is life, but its work is 
death. 

LXVII.—Immortals are mortal, mortals immortal, 
“living in their death and dying in their life. 





LXTII.—Stobaeus Ecl. i. 5, p. 178. Context :—Heraclitus declares 
that destiny is the all-pervading law. Andthis is the etherial body, 
the seed of the origin of all things, and the measure of the appointed 
course. All things are by fate, and this is the same as necessity. 
Thus he writes, ‘‘For it is wholly destined ” (The rest is 
wanting). l 

LXTV.—Clement of Alex. Strom. iii. 3, p. 520. Context :—And 
‘ does not Heraclitus call death birth, similarly with Pythagoras and 
with Socrates in the Gorgias, when he says, ‘‘ Death is what we see 
waking. What we see in sleep is a dream?” ? 

Compare idem v. 14, p. 712. Philo, de Ioseph. 22, p. 59. 

LXV.—Clement of Alex. Strom. v. 14, p. 718 (Euseb. P. E, xiii. 
13, p. 881). Context :—I know that Plato also bears witness to Hera- 
clitus’ writing, ‘‘There is only one supreme Wisdom. It wills and 
wills not to be called by the name of Zeus.” And again, “Law is 
to obey the will of one ” (= frag. 110). I 

LXVI.—Schel. in Diad i. 49, fr. Cramer, A. P. iii. p. 122. Con- 
text :—For it seems that by the ancients the bow and life were syn- 
onymously callad fós. So Heraclitus, the obscure, said, “The name 
of the bow is life, but its work is dea 

Etym. magn. under word Pid. 

Tzetze’s Exeg. in Iliad, p. 101 Herm. 

Eustathius ir. Iliad i. 49, p. 41. 

Compare Hippocrates, =. rpoġñç 21. 

LXVIT.—Hippolytus, Ref. haer. ix. 10. Context:—And con- 
fessedly he (Heraclitus) asserts that the immortal is mortal and the 
mortal immortal, in such words as these, ‘Immortals are mortal,” 
etc. 

Numenius from Porphyr. de Antro nymph. 10. Context, see 


frag. 72, 





B 
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LX VIII.—To souls it is death to become water, and 
to water it is death to become earth, but from. earth 
comes water, and from water, soul. 

LXIX.—The way upward and downward are one 
and the same. 


Philo, Leg. alleg. i. 38, p. 65. ` ; 

Idem, Qu. in Gen. iv. 152, p. 960 Aucher. ` 

Maximus Tyr. x. 4, p. 107. Idem,,xli. 4, p. 489. 

Clement of Alex. Paed. iii. 1, p. 261. 

Hierocles in Aur. carm. 24. 

Heraclitus, Alleg. Hom. 24, p. 51 Mehler. ` 

Compare í niana Vit. auct, 14. 

Dio Cassius frr. i—xxxv. o. 80, t. i. p. 40 Dind. . 

Hermes from Stob, Ecl. i. 39, p. 768. Idem, Poemand. 12, p. 100. 
. ‘LX VII.—Clement of Alex. Strom. vi. 2, p. 746. Context :—(On 
plagiarisms) And Orpheus having written, ‘‘ Water is death to the 
‘soul and soul the change from water; from water is earth and from 
earth again water, and from this the soul welling up through the | 
whole ether”; Heraclitus, combining these expressions, writes as ` 
follows: “To souls it is death,” ete. 

Hippolytus, Ref. haer. v. 16. Context:—And not only do the 
poets say this, but already also the wisest of the Greeks, of whom 
Heraclitus was one, who said, “For the soul it is death to become 
water.” ` ° 

 Philo, de Incorr. nnd 21, p. 509. Todi in Tim, p. 86 C. 

Aristides, Quintil. ii. p. 106, Meib. 

Iulianus, Or. v. p. 165 D. . o 

Olympiodorus in Plato, Gorg. p. 367 Iahn; Idem, p. 542. 

LXIX.—Hippolytus, Ref. haer. ix. 10. Context :—Up and down he 
(Heraclitus) says are one and the same. “The way upward and 
downward are one and the same. 

Diogenes Laert. ix. 8. Context :—Heraclitus says that change 18 
the road leading upward and downward, and that the who-.e world 
exists according to it. 

Cleomedes, 7. pereópaw 1, p. 75, Bak. 

‘Maximus Tyr. xli. 4, p. 489. 

Plotinus, Enn. iy. 8, p. 468. 

Tertullian, adv. Mare. ii. 28. 

Tamblichus from Stob, Ecl. 1, 41. 

Compare Hippocrates, r. rpo#ñç 45. 

M. Antoninus vi. 17. 


, 
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LX X.—The beginning and end are common. 

LXXI. The limits of the soul you would not find 
out, though you should traverse every way. 

LXXTI.—To souls it is joy to become wet.* 

LXXUI.—A man when he is drunken is led by 
a beardless youth, stumbling, ignorant where he is 
going, having a wet soul. 

LXXIV.—The dry soul is the wisest and best.” 


Philo, de Incorr. mundi 21, p. 508. 

Idem, de Somn. i. 24, p. 644. 

Idem, de vit. Moys. i. 6, p. 85. 

Musonius from Stob. Flo. 108, 60. 

LXX.—Porphyry from Schol. B. Iliad xiv. 200, p. 392, Bekk. 
Context :—For the beginning and end on the periphery of the circle 
are common, according to Heraclitus. 

Compare Hippocrates, =. rérav rõv kar dvOperoy, 1. 

Idem, m. dtairgg i, 19; m. rpoénç, 9. 

* Philo, Leg. alleg. i. 3, p. 44. Plutarch, de EF. 8, p. 388. 

LXXI.—Diogenes Laert. ix. 7. Context:—And he (Heraclitus) 
also says, “The limits of the soul you would not find out though 
you traverse every way,” so deep lies its principle (obro Pafiv Adyov 
éxet). 

Tertullian, de Anima 2. 

Compare Hippolytus, Ref. haer. v. 7. 

Sextus, Enchir. 388. 

LXXII.—Numenius from Porphyry, de Antro nymph. 10. Con- 
text :— Wherefore Heraclitus says: To souls it is joy, not death, to 
become wet. And elsewhere he says: We live in their death and 
they live in our death (frag. 67). 

LX XIII.—Stobacus Floril. v. 120. 

Compare M. Antoninus iy. 46. Context, see frag. 5. 

LXAXTY.—Plutarch, Romulus 28. Context:—For the dry soul is 
the wisest and best, according to Heraclitus. It flashes through the 
body as the lightning through the cloud (= fr. 63, Schleiermacher). 

Aristides, Quintil. ii. p. 106. 

Porphyry, de Antro nymph. 11. 

Synesius, de Insomn. p. 140 A Petay. 

Stobaeus Floril. v. 120. 

Glycas, Ann. i. p. 74 B (compare 116 A). 

Compare Clement of Alex. Paedag. ii. 2, p. 184. 

Eustathius in Iliad xxiii. 261, p. 1299, 17 ed. Rom. 
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LXXV.—tThe dry beam is the wisest and best soul.t 

LXXVI.—tWhere the land is dry, the soul is wisest 
and best. + . 

LXXVIL-—Man, as a tight at night, is lighted and 
extinguished.” 

LXXVOI.—Plutarch, Consol. ad Apoll. 10. p. 106. 
For when: is death not present with us? As indeed 
Heraclitus says: Living and dead, awake and asleep, - 
young and old, are the same. For these several states® | 
are transmutations of each other. | 

LXXIX.—Time is a child playing at draughts, a 
' child’s kingdom. 


LXXV.—Philo from Euseb. P. E. viii. 14, p. 399, 

Musonius from Stob. Floril. xvii. 48. | f | 

Plutarch, de Esu. carn. i. 6, p. 995. i 

Idem, de Def. orac. 41, p. 482. 

Galenus, x, röv Tie yoxi Har B, t. L p. 346, ed. Bas, 

Hermeias in Plat. Phaedr. p. 78, Ast. 

Compare Porphyry, d¢opp. pag rå mene 33, p. 78 Holst.; Ficinus, de 
Immort, anim. vili. 13. 

LXXVI.—Philo from Euseb. P. E. vl. 14, p. 899. 

Idem, de Provid. ii. 109, p, 117, Aucher. ° 

. LX XVIT.—Clement of Alex. Strom. iv. 22, p. 628. Context: — 
Whatever they say of sleep, the same must be understood of death, 
for it-is plain that each of them isa departure from life, the one less, 
the other more. Which is also to be received from Heraclitus: ' 
Man is kindled as a light at night; in like manner, dying, he is 
extinguished. And living, he borders upon death while asleep, and, 
extinguishing sight, he borders upon sleep when awake.. 

Compare Sextus Empir. adv. Math. vii. 180. 

Seneca, Epist. 54. 

LXX VII.—Compare Plutarch, de ET. 18, p. 392. 

Clement of Alex. Strom. iv. 22, p. 628. Context, see frag. 77. . 

Sextus Empir. Pyrrh. hyp. iii. 280. 

Tzetze’s Chil. ii. 722. 

LXXIX.—Hippolytus, Ref. haer. ix. 9. 

Proclus in Tim. 101 F. Context:—And some, as for example 
Heraclitus, say that the creator in creating the world is at play. 

Lucianus, Vit. auct. 14. Context:—And what is time? A child 
at play, now arranging his pebbles, now scattering them. 
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LX XX.—I have inquired of myself.” 


LX X XI.—Into the same river we both step and do 
not step. We both are and are not. 


LX XXII.—It is weariness upon the same things to 
labor and by them to be controlled.™ 


Clement of Alex. Paedag. i. 5, p. 111. 

Iamblichus from Stob. Ecl. 11. 1, p. 12. 

Compare Plato, Legg. x. 903 D. Philo, de vit. Moys. i. 6, p. 85.. 

° Plutarch, de EI. 21, p. 393. 

Gregory Naz. Carm. ii. 85, p. 978 ed. Bened. 

LXXX.—Diogenes Laert. ix. 5. Context :—And he (Heraclitus) 
was a pupil of no one, but he said heinquired of himself and learned 
everything by himself. 

Plutarch, adv. Colot. 20, p. 1118. Context:—And Heraclitus, as 
though he had been engaged in some great and solemn task, said, 
“I have been seeking myself.” And of the sentences at Delphi, he 
thought the “ Know thyself” to be the most divine. 

Dio Chrysost. Or. 55, p. 282, Reiske. 

Plotinus, Enn. iv. 8, p. 468. 

Tatianus, Or. ad Graec. 3. 

Iulianus, Or. vi. p. 185 A. 

Proclus in Tim. 106 E. 

Suidas, under word Hosorobzsoç. 

Compare Philo, de Ioseph. 22, p. 59. 

Clement of Alex. Strom. ii. 1, p. 429. 

Plotinus, Enn. v. 9, p. 559, 

LX XXI—Heraclitus, Alleg. Hom. 24. 

Seneca, Epist. 68. Context :—And I, while I say these things are 
changed, am myself changed. Thisis what Heraclitus means when 
he says, into the same river we descend twice and do not descend, 
for the name of the river remains the same, but the water has 
flowed on. This in the case of the river is more evident than in 
case of man, but none the less does the swift course carry us on. 

Compare Epicharmus, fr. B 40, Lorenz. 

Parmenides v. 58, Stein. 

LX XXITI.—Plotinus, Enn. iv. 8, p. 468. 

Iamblichus from Stob. Ecl. i. 41, p. 906. Context :—For Heraclitus 
assumed necessary changes from opposites, and supposed that souls 
traversed the way upward and downward, and that to continue in 
the same condition is weariness, but that change brings rest 
(= fr. 83). 
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LXXXTII.—In change is rest. 
LX XXITV.—A mixture separates: non not kept in 


motion. 

LXXXV.—Corpses are more worthless than excre- 
ment, 

LXXXVI.—Being born, they will only to live and 
die, or rather to find rest, and they leave children who 
likewise are to die. 

LXXXVII.—Plutarch, de Orac. def. 11, p. 415. e 


Aeneas, Gaz. Theophrast. p. 9. 

Compare Hippocrates, =. diairye i. 15. 

Philo, de Cherub, 26, p. 155. 

LXXXTI.—Plotinus, Enn. iv. 8, p. 468. 

Idem, iv. 8, p. 478. 

Tamblichus from Stob. Ecl. i. 41, p. 906. Context, seo frag. 82. ` 

Idem, p. 894. i 

Aeneas, Gaz. Theophrast. p. 9, Barth, 

Idem, p. 11. 7 

LXXXIV. —Theophrastus, de Vertigine 9, p. 188 Wimmer. 

Alexander Aprod. Probl. p. 11, Usener. Context:—A mixture 
(ó xuceOv), a8 Heraclitus says, separates unless some one stirs it. 

Compare Lucian, Vit: auct. 14. 

M. Antoninus iv. 27. ° 

LXXXV.—Strabo xvi. 26, p. 784. Context -—They.- consider dead 
bodies equal to excrement, just as Heraclitus says, “ Corpses are 
more worthless,” etc. Oy 
_ Plutarch, Qu. conviv. iv. 4, p. 669. 

Pollux, Onom. v. 168. 

Origen, c. Celg, v. 14, p. 247. 

Julian, Or. vil. p. 226 C. 

Compare Philo, de Profug. ii. p. 555. 

Plotinus, Enn. v. 1, p. 483. i 

Schol. V. ad Diad xxiv. 54, p. 690, Bekk. 

Epictetus, Diss. ii. 4, 5. 
. LXXXVI.—Clement of Alex. Strom. iii. 3, p. 516. Context : — 
Heraclitus appears to be speaking evil of birth when he gays, 
‘Being born, they wish only to live,” ete. 

, LXXXVIJ.—The reference ‘is to the following passage from 
‘Hesiod : 
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Those who adopt the reading #fdrto¢ (i. e. at man’s 
estate, see Hesiod, fr. 163, ed. Goettling) reckon a gen- 
eration at thirty years, according to Heraclitus, in 
which time a father may have a son who is himself at 
the age of puberty. 

LXXXVII.—Io. Lydus de Mensibus iii. 10, p. 37, 
ed. Bonn. Thirty is the most natural number, for it 
bears the same relation to tens as three to units. Then 
2gain itis the monthly cycle, and is composed of the 
four numbers 1, 4, 9, 16, which are the squares of the 
units in order. Not without reason, therefore, does 
Heraclitus call the month a generation. 

LXXXIX.—In thirty years a man may become a 
grandfather. 

XC.—M. Antoninus vi. 42. Weall work together to 
one end, some consciously and with purpose, others 
“unconsciously. ` Just as indeed Heraclitus, I think, 
says that the sleeping are co-workers and fabricators 
of the things that happen in the world. 

-XCI.—The Law of Understanding is common to all. 
Those who speak with intelligence must hold fast to 
that which is common to all, even more strongly than 


tyvia Tot Çor yeveac Aaxtpuva xopdvy 
avdpav pBavrev ° EAagec Of Te Terpaxépwv oç 
tpeic d’ tAdgoug 6 xdpak yypdoxeras, Guràp ó dolvit 
Lyvéa rove xópakaç ' déxa 8’ hueic Tove ġoivikaç 
voudas évrAdnapor, kopar Aids acyibyou. ` 
Censorinus, de D. N. 17. 
Compare Plutarch, Plac. Philos. v. 24, p. 909. 
LXXX VUI.—Crameri A. P. i. p. 324. 
Compare Philo, Qu. on Gen. ii. 5, p. 82 Aucher. 
Plutarch, de Orac, def. 12, p. 416. 
LXXXTX.—Philo, Qu. in Gen. ii. 5, p. 82 Aucher. 
XCI.—Stobaeus Floril. ii. 84. 
Compare Cleanthes H., Iov. 24. 
Hippocrates, =. tpog¢#¢ 15.' Plutarch, de Iside 45, p. 369. 
Plotinus, Enn. vi. 5, p. 668. Empedocles v. 231 Stein. 
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‘a city holds fast to its law. For all human laws are 
dependent upon one divine Law, for this rules as far 
as it wills, and suffices for all, and overabounds. — 

XCU.—Although the Law of Reason is common, the 
majority of people live as though they had an under- 
standing of their own. 

XOCIII.—They are at variance with that with which ` 
they are in most continual association. 

' XOIY.—We ought not to act and speak as though’ 
we were asleep. 

XCV.—Plutarch, de Superst. 3, p. 166.. Heraclitus 
says: To those who are awake, there is one world in 
common, but. of those who are asleep, each ‘is with- 
drawn to a private world of his own. 

-XCVI.—For human nature does not possess under- 
standing, but the divine does. 


XCTI.—Sextus Emp. adv. Math. vii. 188. Context:—For having 
thus statedly shown that we do and think everything by participa- 
tion in the divine reason, he (Heraclitus), after some previous expo- 
sition, adds: It is necessary, therefore, to follow the common (for by 
tute he means éxowóç, the common). -For although the law of 
reason is common, the msjority of people live as tough they had 
an understanding of their own. But this is nothing else than an 
explanation of the mode of the universal disposition. As far, there- 
fore, as we participate in the memory of this, we are true; but in as 
far as we act individually, we are false. 

XCILI.—M. Antoninus iv. 46. Context, see frag. 5. 

XCIV.—M. Antoninus iv. 46. Context, see frag. 5. 

XCV.—Compare pseudo-Pythagoras from Hippolytus, Ref. haer. 

Iamblichus, Protrept. 21, p. 182, Arcer. 

XCVI.—Origen, c. Cels. vi. 12, p. 201. Context :—Nevertheless he 
(Celsus) wanted to show that this was a fabrication of ours and taken 
from the Greek philosophers, who say that human wisdom is of one 
kind, and divine wisdom of another. And he brings forward some 
phreses of Heraclitus, one where he gays, ‘‘ For human nature does 
not possess understanding, but the divine does.” And another, 
“The thoughtless man understands the voice of the Deity as little 
as the child understands the man ” (= frag. 97). f 
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XCVII.—The thoughtless man understands the 
voice of the Deity as little as the child understands the 
man.” N 

XCVIII.—Plato, Hipp. mai. 289 B. And does not 
Heraclitus, whom you bring forward, say the same, 
that the wisest of men compared with God appears 
an ape in wisdom and in beauty and in all other 
things? 
|. XCIX.—Plato, Hipp. mai. 289 A. You are eer 
my man, that there is a good saying of Heraclitus, to 
the effect that the most beautiful of apes is ugly when 
compared with another kind, and the most beautiful 
of earthen pots is ugly when compared with maiden- 
kind, as says Hippias the wise. 

C.—The people must fight for their law as for their 
walls. 

CI.—Greater fates gain greater rewards. 

CII.—Gods and men honor those slain in war. 

ClIl.—Presumption must be quenched even more 
than a fire.® 


XCVII—Origen, c. Cels. vi. 12, p. 201. Context, seo frag. 96. 
Compare M. Antoninus iy. 46. Context, see frag. 5. 
XCVIII.—Compare M. Antoninus iv. 16. 

XCIX. —Compare Plotinus, Enn. vi. 3, p. 628. 

Aristotle, Top. lii. 2, p. 117 b 17. 

C.—Diogenes Laert. ix. 2. Context :—And he (Heraclitus) used to 
say, “It is more necessary to quench insolence than a fire” (= frag. 
108). And, “The people must fight for their law as for their walls.” 

CI.—Clement of Alex. Strom. iv. 7, p. 586. Context :—Again 
Aeschylus, grasping this thought, says, “To him who toils, glory 
from the gods is due as productof higtoil.” “ For greater fates gain 
greater rewards,” according to Heraclitus. 

Theodoretus, Therap. viii. p. 117, 38. 

Compare Hippolytus, Ref. haer. v. 8. 

CII.—Clement of Alex. Strom. iv. 4, p.571. Context :—Heraclitus 
said, “ Gods and men honor those slain in war.” 

Theodoretus, Therap. viii. p. 117, 33. l 

COI.—Diogenes Laert. ix. 2. Context, see frag. 100. 
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CIV.—For men to have whatever they wish, would 
not be well. Sickness makes health pleasant and 
good ; hunger, satiety ; weariness, rest. 

CV.—lt is hard to contend against passion, a 
whatever it craves-it buys with its life. 

CVI.—j It pertains to all men to know iska 


and to learn self-control. t 
OVIl.—+t Self-control is the highest virtue, and wis- 
dom is to speak truth and consciously to act according 


to nature. t* 
OVITI.—It is better to conceal ignorance, but it is 
hard to do so in relaxation and over wine. 


CIV.—Stobaeus Floril. iii. 83, 4. 

Compare Clement of Alex. Strom. ii. 21, p. 497. 

Theodoretus, Therap. xi. p. 152, 25. Context:—Heraclitus the 
Ephesian changed the name but retained the ides, for in the place 
of pleasure he put contentment. 

CV.—Iamblichus, Protrept. p. 140, Arcer. Context :—Heraclitus 
is a witness to these statements, for he says, “Tt is hard to contend 
egainst passion,” etc. ‘ 

Aristotle, Eth. Nic. ii. 2, p. 1105 a 8. 

Idem, Eth. Eud. ii. 7, p. 1223 b 22. 

Idem, Pol. v. 11, p. 1315 a 29. 

Plutarch, de Cohib. ira 9, p. 457, 

Idem, Erot, 11, p. 766. 

Compare Plutarch, Coriol. 22. 

Pseudo-Democritus fr. mor. 77, Mullach. 

Longinus, de Subl. 44. 

CVI.—Stobaeus Floril. v. 119. 

CVII.—Stobaeus Floril. ili. 84. 

CVIIl.—Plutarch, Qu. Conviv. lii. proem., p. 644. - Context :— 
Simonides, the poet, seeing a guest sitting silent at a feast and con- 
versing with no one, said, “Sir, if you are foolish you are doing 
. Wisely, but if wise, foolishly,’’.for, as Heraclitus says, “It is better . 

to conceal ignorance, but it is hard,” ete. 
Idem, de Audiendo 12, p. 43. 

Idem, Virt. doc. posse 2, p. 439. 
Idem, from Stob. Floril. xviii. 32, 


A FURTHER STUDY OF HERAOLITUS. 6869 


CIX.—t It is better to conceal ignorance than to ex- 
pose it.t 

CX.-——It is law, also, to obey the will of one.® 

CXI.—For what sense or understanding have they ? 
They follow minstrels and take the multitude for a 
teacher, not knowing that many are bad and few good. 
For the best men choose one thing above all—immortal 
glory among mortals ; but the masses stuff themselves 
Ifke cattle. 

CXII.—In Priene there lived Bias, son of Teutamus, 
whose word was worth more than that of others. 

CXIITI.—To me, one is ten thousand if he be the best. 

CXIV.—-The Ephesians deserve, man for man, to be 
“hung, and the youth to leave the city, itasmuch as 
they have banished Hermodorus, the worthiest man 
among them, saying: “Let no one of us excel, and if 


_ CIX.—Stobaeus Floril, iti. 82, 

CX.—Clement of Alex. Strom. v. 14, p. 718 (Euseb. P. E. xiii. 18, 
p. 681). Context, see frag. 65. 

CXI.—The passage is restored as above by Bernays (Heraclitea i. 
p. 34), and Bywater (p. 48), from the following sources : 

Clement of Alex. Strom. v. 9, p. 682. 

Proclus in Alcib. p. 255 Creuzer, = 525 ed. Cous. ii, 

Clement of Alex. Strom. iv. 7, p. 586. 

CXII.—Diogenes Laert. i. 88. Context:—And the fault-finding 
Heraclitus has especially praised him (Bias), writing, “In Priene 
there lived Bias, son of Teutamus, whose word was worth more than 
that of others,’ and the Prienians dedicated to him a grove called 
the Teutamion. He used to say, ‘ Most men are bad.” 

CXJII.—Theodorus Prodromus in Lazerii Miscell. i. p. 20. 

Idem, Tetrastich. in Basil. I (fol. x 2 vers. ed. Bas.). 

Galenus, epi dtayvdceuc opuyzov i, 1; t. 3, p. 53 ed. Bas. 

Symmachus, Epist. ix. 115. 

Compare Epigramm. from Diogenes Laert. ix. 16. 

Cicero, ad. Att. xvi. 11. 

Seneca, Epist. 7. 

CXIV.—Strabo xiv. 25, p. 642. Context :—Among distinguished 
men of the ancients who lived here (Ephesus) were Heraclitus, 
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there be any such, let him go elsewhere and among 
other people.” 

CXV.—Dogs, also, bark at what they do not know. 

OXVI.—By its incredibility, it escapes their knowl- 
edge. = — 

OXVII.—A stupid man loves to be puzzled by every 
discourse. 

CXVIII.—The most approved of those who are of 
repute knows how to cheat. Nevertheless, justice will 
catch the makers and witnesses of lies.” 

CXIX.—Diogenes Laert. ix. 1. And he (Heraclitus) 





called the obscure, and Hermodorus, of whom Heraclitus himself 
said, ‘‘The Ephesians deserve,’ etc. 

Cicero, Tuse. v. 105. 

Musonius from Stob. Floril. xL 9. 

Diogenes Laert. ix. 2. 

‘Tamblichus, de Vit. Pyth. 80, p. 154 Arcer. 

Compare Lucian, Vit. auct. 14. 

Pseudo-Diogenes, Epist, 28, 6. 

CX V.—Plutarch, An seni sit ger. resp. viL p. 787. Context eer 
envy, which is the greatest evil public men have'to contend with, is 
least directed against old men. ‘“‘ For dogs, indeed, bark at what 
they do not know,” according to Heraclitus. 

CXVI.—Plutarch, Coriol. 38. Context :—But knowledge of divine 
things escapes them, for the most part, because of its incredibility, 
according to Heraclitus. 

Clement of Alex. Strom. v. 18, p. 699. Context, see Crit. Note 36. 

CX VII.—Plutarch, de Audiendo 7, p. 41. Context :—They re- 
- proach Heraclitus for saying, “ À stupid man loves,’’ etc. 

Compare idem, de Aud. poet. 9, p. 28. 

CX VTII.—Clement of Alex. Strom. v. 1, p.649. Context :— The 
most approved of those who are of repute knows how to be on his 
guard (guvAdcoev, see Crit. Note 37). Nevertheless, justice will catch 
the makers and witnesses of-lies,’”? says the Ephesian. For this 
man who was acquainted with the barbarian philosophy, knew of 
the purification by fire of those who had lived evil lives, which 
afterwards the Stoics calléd the conflagration (éerbpwor), i 

CXIX.—8chleiermacher compares Schol. Ven. ad Diad xviii. 251 
and Eustathius, p. 1142, 5 ed. Rom., which, however, Bywater does 
not regard as referring to Heraclitus, of Ephesus. 
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used to say that Homer deserved to be driven out of 
the lists and flogged, and Archilochus likewise. 
CXX.—One day is like all. 
CXXT.—A man’s character is his daemon. 
CXXTI— There awaits men after death what they 
neither hope nor think. f 
CX X1II.—And those that are there shall arise and 
become guardians of the living and the dead. 
° CXXIV.—Night-roamers, Magians, bacchanals, rev- 
elers in wine, the initiated. 


CXX.—Seneca, Epist. 12. Context :—Heraclitus, who got a nick- 
name for the obscurity of his writing, said, ‘‘One day is like all.” 
His meaning is variously understood. If he meant all days were 
equal in number of hours, he spoketruly. But others say one day 
is equal to all in character, for in the longest space of time you 
would find nothing that is not in one day, both light and night and 
alternate revolutions of the earth. 

Plutarch, Camill. 19. Context :—Concerning unlucky days, whether 
we should suppose there are such, and whether Heraclitus did right 
in reproaching Hesiod who distinguished good and bad days, as 
being ignorant that the nature of every day is one, has been 
examined in another place. 

CXXI.—Plutarch, Qu. Platon. i. 2, p. 999. Context:—Did he, 
therefore (viz. Socrates) call his own nature, which was very critical 
and productive, God? Just as Menander says, “Our mind is God.” 
And Heraclitus, “ A man’s character is his demon.” l 

Alexander Aphrod. de Fato 6, p. 18, Orell. 

Stobaeus Floril. civ. 23. Comp. pseudo-Heraclitus, Epist. 9. 

CX XTI.—Clement of Alex. Strom. iv. 22, p. 680. Context :— With 
him (Socrates), Heraclitus seems to agree when he says in his dis- 
course on men, ‘‘ There awaits men,” ete. 

Idem, Protrept. 2, p. 18. Theodoretus, Therap. vil. p. 118, 1. 

Themistius (Plutarch) from Stob. Floril. cxx. 28. 

CX XITITI.—Hippolytus, Ref. haer. ix. 10. Context:—And he 
(Heraclitus) says also that there isa resurrection of this visible flesh 
of ours, and he knows that God is the cause of this resurrection, 
since he says, “ And those that are there shall arise,” ete. 

Compare Clement of Alex. Strom. v. 1, p. 649. 

CXXIV.—Cloment of Alex. Protrept. 2, p. 18. Context :—Rites 
worthy of the night and of fire, and of the great-hearted, or rather 


` 
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CXXV.—For the things which are considered 
mysteries among men, they celebrate sacrilegiously. 

CXXVI.—And to these images they pray, as if one 
should prattle ‘with the houses knowing nothing of 
gods or heroes, who they are. 


OXXVIU.—For were it not Dionysus to whom they 


institute a procession and sing songs in honor of the 
pudenda, it would be the-most shameful action. But 
Dionysus, in whose honor they rave in bacchic frenzy; 
and Hades are the same.” | ` 
CXX VITI.—Iamblichus, de Mysteriis v. 15. I distin- 
guish two kinds of sacrifices. First, those of men 
wholly purified, such as would rarely happen in the 
case of a single individual, as Heraclitus says, or of a 


of the idle-minded people of the Erechthidae, or even of the other 


Greeks, for whom there awaits after death what they do not hope 
(see frag. 122). Against whom, indeed, does Heraclitus of Ephesus 
prophesy? Against night-roamers, Magians, bacchanals, revelers 
in wine, the initiated. These he threatens with things after death 
and prophesies fire for them, for they celebrate sacrilegiously the 
things which are considered mysteries among men, (— frag. 125). 

CXXV.—Clement of Alex. Protrept. 2, p. 19. Context, see frag. 
124. 

Compare Arnobius, adv. Nat. v. 29. 

CX X VI.—Origen, c. Cals. vii. 62, p. 384. 

Idem i. 5, p. 6. 

Clement of Alex. Protrept. 4, p. 44. Context:—But if you will 


not listen to the prophetess, hear your own philosopher, Heraclitus, © 


the Ephesian, imputing unconsciousness to images, ‘And to these 
images,” eto. 

CX X VII.-—Clement of Alex.  Protrept. , p. 30. Context:—In 
mystic celebration of this incident, ae are carried through the 
cities in honor of Dionysus. ‘‘ For were it not Dionysus to whom 
they institute a procession and sing songs in honor of the sete tate 
it would be the most shamful action,” says Heraclitus. ‘‘ But 
and Dionysus are the same, to whom they rave in bacchic: deta 
not for the intoxication of the body, as I think, so much as for the 
shameful ceremonial of lesciviousness. 

Plutarch, de Iside 28, p. 362. 
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certain very fow men. Second, material and corporeal 
sacrifices and those arising from change, such as are 
fit for those still fettered by the body. 
CXXTX.—Atonements." 
CXXX.—When defiled, they purify themselves with 
blood, just as if any one who had fallen into the mud 
should wash himself with mud! 


e CXXIX. —Iamblichus, de Mys. i. 11. Context :—Therefore Hera- 
clitus rightly called them (scil. what are offered to the gods) ‘‘ atone- 
ments,” since they are to make amends for evils and render the 
souls free from the dangers in generation. 

Compare Hom. Od. xxii. 481. See Crit. Note 41. 

CXX X.—Elias Cretensis in Greg. Naz. 1.1. (cod. Vat. Pii. 11, 6, 
fol. Wr). Context :—And Heraclitus, making sport of these people, 
says, “ When defiled, they purify themselves with blood, just as if 
any one who had fallen into the mud should wash himself with 
mud!’? For to suppose that with the bodies and blood of the 
unreasoning animals which they offer to their gods they can cleanse 
the impurities of their own bodies, which are stained with vile 
contaminations, is like trying to wash off mud from their bodies by 
means of mnd. 

Gregory Naz. Or. xxv. (xxiii.) 16, p. 466 ed. Par. 1778. 

Apollonius, Epist. 27. 

Compare Plotinus, Enn. i. 6, p. 54. 


674 .. - PATEIOK : 


i CRITICAL NOTES. 


| FRAGMENT 1. , 
Note 1.—Instead of 2éyov, MS has déyzaros, corrected by Bernays, 
followed by all critics except Bergk. 


FRAGMENT 2. 


Note 2.—The Aédyoc of Heraclitus stood for the element of order 
or law in the ever-shifiting world. Our word Reason may express 
the same idea more in accord with the thought of that time (see 
Introduction, p. 618 ft), Zeller and Pfleiderer understand by it, 
Reason ruling or immanent in the world; Heinze, the objective 
(unconscious) law of Reason; Bernays, conscious Intelligence ; 
Teichmiller, self-conscious Reason; Schuster, on the other hand, 
regards it as the “revelation offered us by the audible Speech of ç 
Nature.” In the present passage, Zeller -s inclined to understand ` 
by roù Adyov roids, primarily the discourse of the author, but contain- 
ing also the idea of the contént of the discourse, t. e. the theory of 
the world laid down in his book (Vol.1, p.572, 2). For fuller account 
of the 1óyoç, compare Introduction, pp. 567. 571, 587, 604, 618, 620. 


Fraasent 18. 


Note 3.—Bvywater reads, “Oowr duc ro) pálos, ratra tyd mporgdo ; 
Compare Introduction, p. 578 f. ° 


Fraament 15. 

Note 4.—Compare Introduction. p. 607. Bernays (Rhein. Mus. 
ix. 261 f.) offers the explanation that the eyes are more exact 
witnesses than the ears, because by the eyes we have the only pure. 
cognition of fire, in the perception of which is the only true 
knowledge. 

Fraauent 18, 


Note 5.—See Introduction, p. 595 ff. 


FRAGMENT 19. 


Note 6.—Common reading has é rò cogdy évloragbat yrdunv Fre ol 
EyxuBepvfoe: xdvra dia rávrov, Schleiermacker, yvdpo oly kußepvhoe. 
Bernays, 7re olaxifer. Schuster, fre cly re evBeovfor, 


Fraqsrent 20, 


Note 7.—The sense of drévrev ig uncertain. In the citations 
from Plutarch and Simplicius, the word is omitted; they read 


A FURTHER STUDY OF HERAOLITDS. 675 


xécuov tévde, Zeller, whose interpretation of the word we have 
followed, takes it as masculine, referring to the gods and men, the 
meaning then being, that since gods and men are included in the 
world as part of it, they could not have created it. Schuster, on the 
other hand, renders it as follows: ‘‘Die Welt, die alles in sich 
befasst [die neben sich weder fiir andre Welten noch fiir einen 
Schöpfer Raum hat],”’ ete. 


FRAGMENT 21. 

Note 8.—Ilpnyerfp is rendered by Schuster “‘flery wind?” such 
as forms the stars. Zeller (Yol. 1, p. 588, 1) believes it has essen- 
tially the same signification as xepauvdc in frag. 28, both words being 
other terms for the world-ruling fire or formative principle of the 


world. 
FRAGMENT 23, 


Note 9.—Ensebins omits yj, and is followed by Lassalle and 
Heinze. The former (Vol. 2, p. 63) translates, “Das Meer wird 


' gusgegogsen und gemessen nach demselben Logos, welcher zuerst 


war, ehe es (selbst) noch war,’’ and finds here a confirmation of his 
interpretation of the Logos as the eternal preéxisting law of the 
identity of being and not-being. Heinze understands it as follows: 
“Das Meer verwandelt sich in denselben Logos, also in dasselbe 
Feuer, von welcher Beschaffenheit es vorher war, ehe es selbst 
entstand.” Schuster reads y7v and translates, ‘‘ Das Meer ergiesst 
sich und nimmt sein Maass ein im selben Umfang, wie damals als 
noch keine Erde war” (p. 129). Zeller reads 77 and understands 
the passage tO refer to the return of the earth into the sea from 
which it sprang. By Adéyo¢ here he understands ‘‘proportion of 
magnitude” or ““gize,?” so that é¢ rò» abrdv Adyov means that the sea 
returns “to the same size” as before it became earth (Vol. 1, p. 
628, 3). 
FRAGMENT 24. 
Note 10.—See Introduction, pp. 574, 581, 627. 


FRAGMENT 25. 


Note 11.—This fragment is not accepted by Zeller, who holds 
that air was not recognized by Heraclitus as one of the elements, 
but that he accepted only the three, fire, water, and earth. Air 
was added, Zeller thinks, by later writers, who confused it with 
the “ soul ” of Heraclitus (Vol. 1, p. 615). Schuster, who thinks Hera- 
clitus did not teach a specific number of elements after the manner 


of Empedocles, regards the passage as trustworthy (p. 157 f.) 


Teichmüller gives to air an important place in the system of Heracli- 
tus, distinguishing the upper pure air, which is not different from 
fire, and the impure lower air (Vol. 1, p. 62). ' 
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Fnaawxxn 27. 


Note 12.—Schleiermacher, followed by Mullach, reads rea for 
Tiç, 80 that the sense becomes, “How can that which never: sets 
escape any one?” This is unnecessary and violates the context in 
Clement. That which never sets is the eternal Order or Law, con- 
ceived here as Destiny or Justice. According to Zeller (Vol. 1, p. 
590), that which never sete is fire. According to Schuster (p. 184), it 
is Relation or Law, and the re refers to Helios, which, though itself 
the centre of power and intelligence, is yet subject to law. Teich- 
miller (Vol. 1, p. 184) understands it to refer to Justice or Destiny, 
which never sets like the sun, and which none can escape. . 


FRAGMENT 95. 


Note 18.—ldelorey may be taken as neuter: “Hesiod was a 
teacher of the greatest number of things.” On the unity of day 
and night, compare Introduction, p. 591 f. 


FRaanant 36. 


Note 14.—The original text, which reads dxdrav cuanryt vojaci, has 
been variously corrected. As the subject of cuuzuryg, Schuster inserts 
oivoc, the sense then being that as wine is mixed with spices and labelled 
as any one pleases, so God receives different names under different 
forms (p. 188). Bywater, following Bernays (Rhein. Mus. ix. 245), 
inserts Ofwua, and Zeller (Vol. 1, p. 602, 2) reads óxecç thp for dxworep, 
Teichmiller (Vol. 1, p. 87) attempts to save the origipal reading by 
making ó 6eóç, (4. 6. fire) the subject both of 4AAootra: and ovpucyy. The 
correction of Bernays is the most satisfactory ; the meaning then 
being, that as when perfumes are mixed, the mixture is named 
according to the scent that impresses each person, so God is named 
according to the attribute that most impresses the individual. Com- 
pare frag. 65. About the same sense, however, is derived from the 
other readings, 

FRAGMENY? 38. 


Note 15.—Schleiermacher and Zeller think it doubtful whether 
any sense can be made out of this fragment. Eor. Schuster’s 
fanciful explanation, see Introduction, p. 577 f. Bernays (Rhein. 
Mus, ix. p. 265, 6) interprets it to mean that the perception of fire, 
upon which depends the existence of the soul, is gained after death 
and the extinction of the sense of sight, by the sense of smell, just 
as the passage from Aristotle (frag. 37) teaches that in the conflagra- 
tion of the world, all perception will be by the nostrils. Pfleiderer 
(p. 218) suggests dowtvra: for bopuévraz, 


t 
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FRAGMENT 40. 


Note 16.—Of this passage from Plutarch only the words oxida kal 
ouvayet, wpdéceiot Kal direc, can with any certainty be attributed directly 
to Heraclitus. The rest bears marks of later hands, as shown by 
Bernays (Heraklit. Briefe, p. 55), and Zeller (Vol. 1, p. 576, 2). 


FRAGMENT 45. 


Note 17.—Bernays’ explanation of this passage (Rhein. Mus. vil. 
p. 94; compare Introduction, p. 603 f.) has been followed by Zeller, 

Schuster (partly), and Arnold Hug. According to this interpretation, 
° the association of the bow and lyre lies in their form, which in 
the case of the old Greek or Scythian bow with its arms bent back 
at the ends, was like that of the lyre. Hence we have in the bow 
and the lyre, two distinct illustrations of harmony by opposite 
straining tension. Lassalle (Vol. 1, p. 118) understands it to refer to 
the harmony bsiwssn the bow and the lyre; the bow and the lyre 
being symbols in the Apollo cult, the one of singularity and differ- 
ence, the other, of universality and union. On Pfileiderer’s modi- 
fication of Lassalle’s view, see Introduction, p. 603. In place of 
Téfov kal Atpnc, Bast reads tot dbféo¢ re kal Bapéoç. Bergk conjectures 
téfov kal vevpy¢. On the interpretation of this passage by Plutarch 
and Plato’s Eryximachus as the harmony of sharps and flats in 
music, compare Hug (Platons Symposion, p. 77, 5) and Zeller (Vol. 
1, p. 578, 2). Compare frags. 56, 48, 59. 


e FRAGMENT 47. 


Note 18.—Schuster (p. 24, note) reads é¢ rÍ yap nociv, dppovin agavie 
gavepie kpeirraw; Reo Introduction, p. 579,and Zeller, Vol. 1, p. 604, 1. 


FRAGMENT 50. 


Note 19.—MS reads ypadéov; Duncker and Bywater, yagi ; 
Bernays, yragely, 

FRAGMENT 55. 

Note 20.—The common reading is wav épwerdv T$ yu véuerat, which 
Zeller retains, understanding it to refer to the beastliness of men, 
who “feed upon the earth likethe worm ” (Vol. 1, p. 660). Pfleiderer 
likewise accepts this reading, quoting Sallust, Catil. 1: Vitam 
silentio transeunt veluti pecora, quae natura prona atque ventri 
obedientia finxit. That rA, the reading of Stobaeus, followed by 
Bywater, is correct, however, is shown by comparison with Æschylus, 
Ag. 358, Ade tAaydy txovew eimeiv, and Plato’s -Criti. 109 B, xafdmep 
moive krinn wy} vépavrec, With this reading, the sense then 
becomes that man is subject to eternal divine force or law. 
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Fraauent 56. 


Note 21.—Compare frag. 45and note 17. Bywater reads raAfyrovoc 
&puovin, here; but though in three passages, those namely given 
under this fragment, raAlvroves is found in the MSS, yet the context 
‘even in Plutarch, where sharps and flats are spoken of, calls for the 
meaning ‘‘ harmony of oppositions,” as explained in note 17, for’ 
which we should expect saAlyrporos rather than mahivrovoç. 


FRAGMENT 60. 


Note 22.—What is referred to by ratra, ‘these things,’ has been 
questioned. Teichmüller, followed by Pfleiderer, has given the true e 
explanation. Tatra refers to some idea the opposite of “justice.” 
Clement is illustrating the Pauline principle that without law there 
would have been no sin. For this, Heraclitus, whose prominent | 
thought was, no war without peace, no good without bad, etc., served 
him as good authority. 


Fracient 62. 


Note 23.—The original ‘text is as follows: Bi d& xp9 tòv múñeuov 
Edvra Euvdv' kal dla ¿pety al yodueva múvra Kar Ec nal ypedueva, 
Schleiermacher proposes eidéva: for ei dé and ¿po for épelv, and has 
been followed by Zeller, Bywater and others, Schuster retains the 
MS form in the first clause. Xpedyeva also gives trouble. Brandis 
proposes cofdueva, Schuster reads xaraypeausva, approved by. Zeller. 
Lassalle and Bywater retain ypsópeva, This passive use is unusual, 
but possible, as shown by the analogy of sxaraypedueva, The Garli: 
tions of Schuster and Lassalle are as follows : ° 

Schuster (p. 198)}—‘‘ In dem Falle muss man also den gemeingamen 
Krieg sogar Recht nennen und [sagen] das alles [nur].in Folge des 
Streites entsteht und sich aufbraucht.”’ 

Lassalle—‘‘ Man muss wissen dass der Krieg das Gemeinsam ist, 
und der Streit das Recht, und dass nach dem Gesetz des Streits alles 
wird und verwendet wird (or lit. und sich bethétigt).”’ 

Etyóç in this passage has almost the signification “common good.” 


FRAGMENT 64. 
Note 24.—Critics have expended their ingenuity in trying to make 
` something out of this obscure fragment, Teichmiller:{VoL 1, p. 97 
ff.) says that we have here the distinction of the intelligible from the 
sensible world. The former is the pure, light, flery and most incor- 
poreal being, compared with which the world of the senses is death. 
Zeller (Vol. 1, p. 651) similarly refers it to the testimony of‘the 
senses, which see the world as something ‘‘ stiff and dead,” when 
really everything is in constant motion. Schuster (p. 276) labors 
with a far-fetched interpretation to show that the passage does not- 
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cast any disparagement upon the senses. For Pfleiderer’s explana- 
tion, see Introduction, p. 602. All these interpretations look fora 
theoretical meaning, when it is quite possible that no theoretical 
meaning was intended. Itis simpler to compare it with frag. 2, and 
refer it to Heraclitus’ repeated charge against the. people, of their 
sleep-like condition when awake. 


FraasenT 65. 


Note 25..—We have followed Schuster’s punctuation of this frag- 
ment. Bywater, with other critics, reads, “Ev 1d cogdv poivov 
Aéyeobar obr ¿Obei Kal WbAee Lyvic obvoua, Tò coġóv, here, is the world- 
ruling Wisdom or Order, to which Heraclitus applies many names. 
(See Introduction, p. 619 f.) It wills and wills not to be called by 
the name of Zeus, because that name, while it points towards 
itg true nature, yet but partly indicates it, or in part wrongly. 
The variety of meanings, however, which have been drawn from 
this fragment may be shown by the following translations. Schlei- 
ermacher (and Lassalle): “Das Eine Weise allein will nicht 
ausgesprochen werden und will ausgesprochen werden, der Name 
des Zeus.” Schuster: “Nur eines ist die Weisheit; sie lisst 
sich nicht und lasst sich doch auch wieder benennen mit des 
Zeus Namen.” Bernays: “ Eines, das allein Weise, will und will 
auch nicht mit des Z: Namen genannt werden.” The poetical 
form Zróç is chosen, thinks Bernays, to indicate that the One Wise 
is the source of “life.” Zeller: “ Eines, das allein Weise, will und 
will auch nicht mit dem Namen des Zeus benannt werden.” 
Pfleiderer: “ls Eins will das weise Allwesen, Zeus genannt, nicht 
bezeichnet werden und will es.” Teichmiller: “Die Weisheit, 
Zeus genannt, will allein eins heissen und will es auch nicht.” 


ERAGMENT 72. 


Note 26.—This fragment is connected by Schuster and Zeller with 
the group of passages concerning rest in change (see frags. 82, 83), 
and refers to the pleasure which the rest and change of death bring 
_ to souls. They therefore reject the x} Odvarov of Numenius as not 
Heraclitic. (Schuster, p. 191,1. Zeller, p. 647, 2.) Pfleiderer, how- 
ever (p. 222), retains the u} ávarov as genuine, and explains that it 
is a pleasure to souls to become wet, because go by pursuing the way 
down into apparent death, they attain their new birth of life in 
death. He therefore retains also the répye dè cliva: avrale Toz gç rv 
yéveow xtGow, of Numenius, as expressing the true sense of the 

FRAGMENT 74. 

Note 27.—The added clause of Plutarch, “It flashes through the 
body like lightning through the clouds,” is also regarded by Schleier- 
macher, Schuster, Zeller, and Pfleiderer, as Heraclitic. 
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The similarity of the three fragments 74, 75, and 76- suggests, of 
course, that they are all corrupted forms of a common original. 
Bywater, however, accepts the form of expression in frag. 74 as 
surely Heraclitic and marks the other two as doubtful. Schleier- 
macher, from the number of citations of each of these fragments, 
concludes that Heraclitus had expressed himself in each of these 
three forms. Lassalle, in agreeing with him, believes also that 
Heraclitus, who was given to playing upon words (for further 
examples of Heraclitus’ puns, compare frags. 91, 101, 127, 66), not 
without purpose chose the words aby and avy, and sees in the use of 
the latter word a reference to the lightning-like movement of the 
soul (Vol. 2, p.196f.). Zeller thinks it difficult to determine the ' 
original form, but he does not regard the proposition aby? £p? wr 
cogurdry, as Heraclitic (Vol. 1, p. 648, 2). 


FRAGMENT 77, 


Note 28.—-The original of this difficult and corrupted passage as it 
appears in Clement, is as follows (unpunctuated), *Avipurroc ty eidpdvy 
oç Gxrera: šaur@ droGavas avocPeobeic Cov dè dwrrerar refveGrog ebdov 
arocPeotele yee typyyopas Gtrerac efdovros. Various emendations and 
translations of this have been made. Compare Schuster, p. 271; 
Pfleiderer, p. 204, 1. Bywater, however, finally rescues es Hers- 
clitic the form given above in the text. | 


FRAGMENT 80, 


Note 29.—That this fragment is to be taken in the sense in which 
Diogenes understands it, rather than in that of Plutar@h, is held by 
Schuster (p. 61) and Zeller (Vol. 1, p. 654, 4). Lassalle (Vol. 1, p. 
801), following Schleiermacher, takes itas Clement does, in the sense. 
of the Delphic inscription, “I have sought myself in the general 
flux of things, [have striven to know myself.’ For Pfleiderer’s inter- 
pretation and the true meaning, see Introduction, pp. 600, 607. 


. Fragment 82, 

Note 80.—Lassalle, following Creuzer, reads åy yeou instead of 

dpxecGat (Vol. 1, p. 131.) 
FRAGMENT 90. . | 

Note 31.—Lassalle (Vol. 1, p. 200) interprets this fragment as 
follows: In waking, we distinguish our own representations from the 
objective world common to all. In sleeping, they are one and the 
same. Hence Heraclitus says the sleeping make their own world. 
Similarly Pfleiderer (p. 202 f.) understands Heraclitus to mean that 
the sleeper makes his own world, while the waking man is con- 
scious that corresponding to his world of ideas there is a common 


A FURTHER STUDY OF HERAOLITUS. 681 
o 
objective world. Pfleiderer rejects xai ovvepyots as an addition of 
Aurelius. 
FRAGMENT 97. 

Note 32.—This fragment has given trouble. Bernays (Heraclitea 
15) proposes to substitute dagzguovoç for óaíuovoç, but has not been followed 
by other critica. Schleiermacher translates, “ Ein thérichter Mann 
vernimmt nicht mehr von Schicksal als ein Kind von einem Mann.” 
Schuster (p. 342) renders, ‘‘ Der Mensch in seiner Kindheit hat (sie 
[t. 6. the names]) von Gott gehört, wie (jetzt) das Kind von dem 
Manne,” and finds here support for the theory of the natural fitness 
of names (see Introduction, p. 575), which primitive man learned 

* directly from Nature. Zeller (Vol. 1, p. 653) refers it to the childish 
want of reason in man, which does not perceive the voice of the 
deity. Pfleiderer (p. 51) renders, “ Der unverstindige Mensch hat 
von jeher nur soviel von der Gottheit gehört, als ein Kind vom 
Manne,” 

FRaqscent 108. 

Note 33.—"Yfpm here is to be taken in the sense of excess of self- 
assertion, the private will against the universal Law. Compare 
frags. 92, 104, ete. 

Fraqment 107. 


Note 84.—The latter clause may also be translated, “ Wisdom is 
to speak and act truly, giving ear to Nature.” 


Fraawent 110. 


Note 35.—Clementine MS reads fovd?, Eusebius, followed by all 
but Mulach, reads PovAg. For Heraclitus’ opinjons on democracy, 
see, further, frags. 114, 118. 


FRAGMENT 116, 


Note 36.—The passage in Clement is as follows: &A24 rd pév rife 
yvócewç Ban xpbrrev dmiorly ayath, xaP “Hpdxderov* antortin yàp diaguyydvec 
Bi? ycyvOoxecba, from which it is seen thatthe words of Heraclitus, ¿mori 
Staguyydvet uù ycyvdoxeobat, were differently understood by Clement and 
Plutarch. Schuster (p.72) accepts the Clementine form, and regards the 
whole passage as Heraclitic, and renders, “ Die Tiefe der Erkenntniss 
zu verbergen, das ist ein gutes Misstrauen. Denn durch diese miss- 
trauische Behutsamkeit entgeht man dem Schicksal durchschaut zu 
werden,” by which he accounts for the (intentional) obscurity of 
Heraclitus’ writings. Zeller (Vol. 1, p. 674, 2), following Schleier- 
macher, rejects the Clementine version, and regards the words as 
teaching that truth is hidden from the masses because it seems 
incredible to them. A still different meaning may be found in the 
words if we take dmicri7 ag subjective, referring to the want of faith 
which prevents us from seeing truth. 


682 ' PATRIOK : 


o 


ý Fraawent 118. 


Note 87.—The common reading is, doxedvrav ó doxipdrarog yerdoret 
grAdooe, which makes nonsense. Schleiermacher proposes doxtovra ó 
doxiudrarog yiwdonew guadooev. Schuster (p. 340) suggests, doxedvruv, ó 
doxyidraroy yiverat, ywaéoxer gvAdsoew, and fancies the allusion is to the 
poets, who from credible things accept that which is most credible. 
Bergk, followed by Pfleiderer, reads #Auásoze, to talk nonsense. 
Bernays, followed by Bywater, reads rAdcosw, 


FgAGMENT 121. 


Note 38.This fragment has been variously translated, but the 
meaning seems to be that a man’s God or Destiny depends not upon 
external divine powers, but upon his owninner nature. Teichmüller 
finds here the further meaning that-the essence of mind is the 
essence of deity. 

Fraauent 129. 

Note 39.—The meaning of this passage is very doubtful. Wehave 
followed Bernays’ reading instead of the common ba deóvreę which 
Bywater retains, although he marks it uncertain. Schuster (p. 176, 1) 
suggests [daiuev itéle] tvéade tóvri excioracbai ral #uÀaxëoç x, T. A, Zeller 
(Vol. 1, p. 648, 4) regards it as a reference to the demons who are 
made protectors of men. Lassalle (Vol. 1, p. 185) thinks it refers to 
8 resurrection of souls. 

FRAGMENT 127. 


Note 40.—For text and discussion of this passage, see Introduction, 
p. 611 ff. Teichmiller’s interpretation of it is as follows: “ Wenn es 
nicht Dionysus wäre, dem sie die Procession führen uné dabei das Lied 
auf die Schamglieder singen, so wire das Schamloseste ausgefihrt. 
Nun aber, ist Hades (der Sohn der Scham) derselbe wie Dionysus, 
dem sie rasen und Feste feiern.” This means, says Teichmüller, 
. that the shameful and the becoming are the same (Identification 
of opposites). For what is improper for men is proper for Dionysus, 
because he is the same as Hades, and Hades is the same as shame, 
which latter he attempts to prove from Plutarch, de Is. 29 b, Again, 
Dionysus and Hades are the same, because the former stands for the 
sun and the latter for the lower world, and as the sun is absorbed 
into the earth at night and generated therefrom in the morning, 
they must be essentially the same. (Neue Studien, Vol. 1, p. 25.) 


FRAGMENT 129. 


Note 41.—That the use of this term was ironical, is made probable 
by the following fragment. 


+ 


° 
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HPAKAEITOY E@®EZIOY 


HEPI @YZEQXEE. 


I. Odx dyed dAdd rot Adyou deovearras dpodoyéey cohdy dort, Š mávra 
erat. 
a II. Tod 82 Adyou rod’ edvros ale) dkiverot ylyvovra: avOpwmot ral 
mpbcdev i) dxovoat kal dkoúravres TÒ mpdroyv. ‘yivopévay yap wdayrov xara 
TÒ» Adyor rdvde aveipotot €olxact Tetpopevot kal eréwy kal Zpyop rotovréwy 
dkolay yò Supyevpas, dratpéwy exacroy cata hvow kal opálov seas yet. 
tovs è @rous dvOpdrravs AavOaver óxdoa éyep0éyreç wotgavat, Qxaomep 
dxdoa eddorres entAayOdvorrat. 


III. "Agiveros dxovoavres xwdoiot olkasi ` paris abroict paprupée 


wapedvTas aretvat. 


IV. Kaxot paptupes dvbparact épGarpoi nal dra, BapBdpovs yuyds 


exdrToy. 


V. Où dpovdover roraôra moddol dxdooict eyxupdovar ob8ë pabdvres 
ywooxovet, éwvroict ĜE doxéovet. 


VI Axodcat @bx émtordpevor of 8 elreiy. 

V IL, "Edy ph Amnat, dvédmiotow oùk éËeupñncet, dvefepetvnroy ¿òv kål 
ropov. | 

VILL. Xpvoòv of ufýpevo yv wo Àp dptacavar xa) ebpisrkovot ddlyov. 

TX. *Ayx:Bacinv. 

XK. bios kpúrresðai pret. 

AL. 'O dva€ od tò pavreidy dati rò ev Aedgois, ore Aéyec offre xpurret, 
GANG onpalves. 

AIL BiBvdrAa 8 gauogéyo ordpar dyé\aora ral dxadddrtota xa 
dpipiora Pbeyyopévy xe ey éréwr efexvierar rn povp ba rév dedv. 

XIII. "Ocey dis deo} pdOnots, radra éyd mportpéo. 

XIV. Polybius iv. 40: rotro yàp idv dort ray viv xatpdyv, év ole 
mdvrav morð» Kal rapevtaey yeyordray obk dy tri mpénoy ely morais «al 


- 
Ç: 
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pvboypdqots xpiiobat pdprvat sept ray ayroouperey, črep ol pd ñuQy rept 
trav sieloray, drr[orous duqduoBnroupévey mapeyduevo: BeBatwrds karà rò» 
“AparAetroy. 

XV. 'Odbarpol ray ärer axptBéorepor pdprupes. 

XVI. Worvpabl) vdov tye ob diddone* “Holodor yàp dy ¿(Bata xal 
Livéaydpny aŬris re Revopdyea ral ‘Exaraioy. 


X VII, Wvéaydpns Mynodpxov loroplyy force bpd péXtora 
' g@ayray. kal cand a nada rautas ras ovyypadas e érroinge €wurov di 
roAvpabiny, karorexviny. 

XVIII. ‘Okdror Adyous Jeovoa oùðels ddbicpéerat €S ToÜTO, Sore 
yudoxew Ort coddy oti råvTæv Kexopiopéeror. | 

XIX. *Ey rò coddy, ézr[oraoÜa, yropnpy j xvBepvarat wayra did tiran 

XX. Kéopor < rdvde > rüy abrdv åmrávræv obre ris Jey obre avopdrav 
drrolnoe, GAd’ Fy alel ral ort ral tora rip deiLewor, darrdpevor pérpa xal 
GrooBerrupevoy perpa. 

X XI, Uvpds’ rporal mpwroy QdXacca Oaddoons 8ë +Ó pev fpuov yñ, 
rò dè fov mpyornp. 

X XII Hupósg drrapelĝerai wdvra xa) mop dmdyroy, Somep xpucoo 
xpnuara kal ypnudrey ypvods. 

X XIII, Oddacca Buaxéera, kal perpéerar és réy düróy ies dxoios 
apdabev Iv Š yerécba tynt. 

X IV. Xpoposvsrn ... Kópors. 

XXV. Zó mvp ròr yas Odvaror, kal dnp (g tòr mupòs Odraror' Uap 
(m Tò» dépos Gavaror, yñ] róy ČÕaros. 

XXVI, Hávra ró wip ¿meÀ dy xptvées kal TET 

XXVII. Tà ph divdy more nôs dy ris Adbor; 

XXVIII Ta bè máyra olaxife: Kepauyós, 


X XIX, “Hrtos ody ŠmepBioerar pérpa' el òè ph, Epuúes piv ñixnç 
¿mixoupot éLevpncovet. 


X XX. "Hots xa) dowépys réppara ñ Spee x kal dyrtoy tis Epxrov' obpos 
aldplov Arde. 


| XXXI, El ph Pros Fy, eixhpdyn dy hy. 


g: 
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XXXII. Néos èp’ ġpépp Pros.’ 


XXXII. Diogenes Laert. i. 23: oxe? 3è (scil. @a)8ç) xará 
tivas mparos dorpodoynoat xat nAtaxds ekÀeciyeis Kal tporas mpoeimeiv, ds 
now Edónuos °y rq wept rev dorpoÀoyoupéyoy ioropla` dey adrdy ral 
Revodayns kal “Hpddoros Qavud(et. poprupel 8 arrë kal 'HpdxÀetros kal 
Annéxptros. i 

XXXIV. Pintarchus Qu. Plat. vili. 4, p. 1007: otreç oč» 
avaykatay mpòs TÓy obpavdy čyov cuumÀoxpv kal gvvapuoyhy ó xpdvos où% 
Grhas dort xivnots AAA’, Bonrep elpyrat, kivnois èv rá£et perpov ¿yoŠcn kal 
répata kal mepióðovs. dy ó Atos emiordárys Qy ral oxomds, dpisew ral 
Bpaßevew xal dvaderxvivat xat avahalveiy peraBohds ral Spas at mavra 
dépovat, kaĝ’ “HpdxXetroy, odd patay oùðè pixpay, GAA T@y peytoroy 
Kal kupiordray TO ipyepdvi Kal rpórg Gea yiveras cuvepyds. 

XXXV., Addoxados 82 wrelorwy ‘Holotos* rodroy émtorayrat m) elora 
elddvat, Saris ñuépny kal evdpdyny ote eytyooke ` čeri yap ev. 

XXXVI. O Geds ñudon edhpdyy, xed Oépos, wédepos elpüyn, xépos 
Aude’ ddAotovrar be Sxwowep dxdray cupptyn < ñuopa > Ovópası' 
dvopaterat kað’ ndoviy éxdorov. 

XXXVII. Aristoteles de Sensu 5, p. 443 a 21: Bore? ð’ éylots 


4 xanvddns dvabvpiacts elvat opý, oloa xow) yis te kal dépos. xal 
mavres emupéporvr emt rovro mepl dopys* 8:3 xal ‘Hpdxde:ros outros 


elpneey, os el wdvra rà dyra kanvòs yévoiro, pives dy Staryvoier. 
XXXVIII. Ai yuyad dcparrac rað’ gdyv. 
XXXIX. Ta yuypa Géperat, Oepyov puxeran typiy avalverat, rap- 


Qa) éoy voriceras. 

XL. SZxiñynot cal ouvdyeu mpóceu, Kal dre. 

XLI. Horagoio, dts roiot abroics oùx dy epBains’ €repa yap < xa 
erepa > émippect Udara. | 

XLII. T Ilorapotet rotor atroto, éuPaivovow “repa ral érepa dara 
émtppet T. | 

XLIII. Aristoteles Eth. Eud. vil. +, p. 1285 a 26: xa) ‘Hpde- 
Aetros emitia TP modncayrru ws Ems x re Gedy kal avOporayv GmóÀNourro " 
où yàp dy elvat dppoviay uù dvros òġéos kal Bapéos, oddd rd {ga dvev 


Ondeos nal dppevos, évavriwy Oyrey,. 


4 
' > 
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XLIV. Wddrepos wárro» per marñp cart návræp 32 Bacwdeds, kal rods 
per Oeods ete rods be deOpmrous, rovs ué Bovdcus drolnoe rods Ó 
-eAevbepous. 

XLV. ot ftvvlact ros WadepéneyoP wure dporoyder’ sraAivrporos 
dpporln Sxworrep réfov Kal Avpns. 

XLVI. Aristoteles Eth. Nic, vii. 2, p. 1155 b 1: xa sept 
abray rovro» dydrepoy emt(yrotas kal qvotxdrepoy*  Evperidys pèr 
ddoxer épav pev SuBpou ydidy Enparbciony, épav dè ceuvdy ovpardy nAn- 
povpevoy duBpov seceiy ¿ç yatay "` kal “HpdxXecros ró dyri£ouy cuppépor;. 
xal èr rëy duadepdyray KaAdotyy dppoviay, kal wavta kar epi yiveo Oat. 

XLVII. ‘Appovin days havepns kprioror. 

XLVIIL My elxh mepl ray peylorov cvpBardpeba. 

XLIX. Xp} ed pda wordy loropas dirocdgous dvdpas elvat. ‘ 

L. Tyadéoey óðòs edea xal oxode) pla dor) Kal ñ airy. 

LL “Over cippar’ dy @Xouro padrov $ ypvody. 


LU. @ddavca S8ap xañapéraroy xa) prapdraroy, lybior për méripoy 
xal cornpioy, avOpdros ĝè droroy kal Gd€Optor. 


LIIL Colnmelia de R. R. viii. 4: sicous etiam pulvis et cinis, 
ubicunque cohortem porticus vel tectum protegit, iuxta parie- 
tes reponendus est, nt sit quo aves se perfundant: nam his 
rebus plumam pinnasque emendant, si modo credimus Ephesio 
Heraclito qui ait: gues coeno, cohortales aves pulvere (vel 
cinere) lavari. 


LIV. BopSspq xalpeu, 

LY. Dap épmerdy mNpyÜ véperar. 
LYI. Wadivrporos dppovln xdopou Sxaorrep Aúpns kal rd£ou, 
LVII. *Ayadr xal xaxdy ratróv. 


LVII. Hippolytus Ref. haer. ix. 10: xal åyaððv xd) kxaxóy 
(scil. # èri)? ol yot» larpoi, dyoly ó HpdáxX)etros, réurovres xalovres 
mdvrn Bacayt(oyres kaks roùs dppocTobyras drarovrat pndér’ Attor 
° pioboy ÀaunBdyety napà rey dppworoivror, ravra dpyačdpevor rà ġyaðà xal 
Tras rógovs T. 
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LIX. Suvdyecas ofta xal ody! oča, cupdepdpevov diradepdpevor, 


curadoy digdor® dr mávrov êv kal e£ évds mdyra. 


LX. Aixns oðvopa oùx år Fdecay, el rara ph Fy. 


LXI. Schol. B. in H. iv. 4, p. 120 Bekk, : amperes pac, e 
répme. rous Beovs moÀéuaoy Oéa, AAN ovx amperes’ Td yàp yevyata pya 
répre. Ados re wérepot kal pdyat ñuty Bey dead Gokel, rd BÈ GeF ote 
raira ded. ourredel yàp dravra ó eùs pis dpporlay ræv wv, olxovo- 
pv rd cupdéporra, drep xal “Hpdedetros Adyet, as rẹ prev Jed xadd mdvra 
kal dyaĝà xal dixaca, drOpmror 82 å pév Aixa tradjhacy, å dè diraa. 

LXII. Elšéa, xph róy wddepov édyra &uyóáy, ral dieqy Ep’ kal yud- 
peva wdpra kar Zpu kal T ypeópeva T. 

LXIII. "Kort yap epappéva ravras * * * *, 

LXIV. Əávarós éore ókóra éyep0dyres dpéoper, dxdoa 3 eddovres 


trrvos. 

LAY. ‘Ev rò copay potvoy ` Àéyeoda, oùx eGéder xal chée Zyvds 
ovvopa. | 

LXVI. Tod Biot odvoza Bios, Zoyop dè Odvaros. 

LXVII. ’Aé@dvaros Ovprol, vyro) dddvarat, (avres ròy éexelvwr Odvaroy 
roy ĝe exeivay Blov rebvewres. 

LXVIII. Yugjo: yàp Odvaros Sap yerécOat, Hare dè Odvaros yñ 
yeverbar* ér yas dé vop yiverat, e£ Bator Bè Yuy. 

LXIX. ‘088s deo ráro pia ral Sur, 

LAX. Buvdv dpy? ral wépas. 


” 


LXXI. tuyijs melpara otk dy dfeúpoto racay émuropeuónevos óðóv. 

LXXII. fuygot réppis bypyot yevérba. 

LXXIII. Arip Sxér’ av pebvo di, dyerat trd madós dy0Boo opad- 
peros, ovx grraiwy dky Baiver, typ» Thy Yuy exo, 

LXXIV. Avy yux) sopwrdrn kal dplorn. 

LXXV. f Abyy Enp} yux) coperdry xal dploryT. 

LX XVI. T Od yA Enon, buy) coderdrn kal dplory T. 

LXXVII. *Aydpemos, Sxws èv ebópóvn dos, Grrerat drooBévvrat. 

LXXVIII. Plutarchus Consol. ad Apoll. 10, p. 106: rdre yap 


¿y nyiv aùrois otx torw ó Odvaros; ral 7 now ‘Hpåkňetros, raðr' eivai 
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¿êr ral rebynxds, xal rò èypryopòs xal rò xabevdov, nal yéoy kal ynpau ` 

rdde yàp perareróvra dkeîyd dort xcxeiva wd perarecdsta rapra. 
LXXIX. Alay mais gri sraltor wecoevov’ maiðès n Bacnin. 
LXXX. 'Batnoduny epewurdy. 
LXXXI. Iloragoio, root aùroioi éuBalvopey re kal ovx epBalvoper, 


eluév re kol otk eluer. 
LXXXII. Kdpards dort rois abrois poybeiv xal äoyeoðbas, 


T: X XXTIT, MeraBa) Nos dvawaterat. ° 


LXXXIV., Kal ó Kuxeàby @iloTrurar uh kuyeóneros, 
LXXXV. Néxves xomploy éxBrnrdrepot. 
LXXXVI. Verdpenor Chew eOédrovor pdpous T° čyew' paddAov be 


dvanaverOut, xal raidas xaraXelrovot pdpovs yevég Gat. 


LXXXVII. Plutarchus de Orac. def. 11, p. 415: of per 
“{Bédvros” dvaywhoxorres (apud Hesiod. fr. 163 Gosttling’) ëm 
Tpidkoyra moioðgi rhv yevedy rað’ HpáxkXetroy  éy È Xpóyo yervarra 
sapéxe rov dÈ abrou yeyerrnpévoy ó yervacas. 

LXXXVIII. Io. Lydus de Mensibus iii. 10, p. 87 ed. Bonn: 
ó tpidxovra åpıðpòðs þvoixórarós doriy” b yàp ev pordot rpids, roro éy 
Sexdot rptaxovrds, dmel ral ó rot pnvds Kixhos ouvéotyey ex tecodpar 
réy dd povddos és rerpaydhvov a’, 8, O, S. ber otk drò aoxorod 
'Hpdx)etros yevedy rÓy piva xadel. 


LXXXIX. Ex homine in tricennio potest avus haberi. 


XO. M. Antoninus vi. 42: mávres els dv aroréiespa cuyepyobuep, 
ol péev (lñóroç kai mapakohovÂnrikâs, of òè dyemiorárws ' Gowep kal rovs 
xadeddorras, oluai, ó .“HpdxXeros épydras elvai Aéyst kal ovvepyoùs ray 
év TO kóry Yyuyopdyoy, | 

KOL. Burdv dort nâo: rò Qpoycey. ËD véo Réyorras lryupl{ecGa 
Xp) Te Eure wdvrov, Skoorep yóno wddts kal moÀu loXuporépos. rpé- 
govrat yàp warres of drOpa@reioe yónot td Evds rod Qetou xparéer yàp 
roaovroy óxóroy bere. Kal éfapxéet waor xal reptylverat. 

XCII. Tod Adyou Ë' édvros fvv0d, (hover of modol ds ldiqv Eyovres 
ppdynaty. 

KOUI. "Qi pddrcora dunvexéws Susdéover, rovro diadéeporrat. 


~ 
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XOIV. Où de? bonep xabev8ovras mouety ral Xéyew. 
XOV. Plutarchus de Superst. 8, p. 166: ó Hpárderós noi, 


rois éypyyopdow éva ral xowdy xdcpoy elvai, rar 8¢ korpopévoy éxacroy 
els iov arocrpépeo Gat. 
XOVI. *Héos yap dvOpdrecov pev oùe Eyer yvópas, Oetov è yet, 
XOVII. *Avip výmios ğkovoe wpds dalyovos Sxwomep mais mpds dvdpds. 
XCVIII. Plato Hipp. mai. 289 B: $ où xal Hpárieros ratrày 


, Toure Aéyet, by od endyen, drt dvOpdrav ó ropúraros mpds Gedy wiOnxos 
averat xat codta wal xdddet Kal rois Drots nâo ; 


XOIX. Plato Hipp. mai. 289 A: & apOpwre, dyvocis dre rò roù 
‘Hpaxkelrov eB tye, os dpa mOnxav ó xdddcoros aloypòs dXÀAq yever 
oupPadrAew, kal yurpay 7 xadAlory aloxpa wapbévwy yéver cupBadrray, de 
drow ‘Imnlas ó ropds. 

O. MédyeoOat yp} roy Shpov trép rod vépou xaos imép relyeos. 

OI: Mépos yap péfoves péťovas polpas ayyavovat. 

OIL ’Apniddrove beol ripdot ka AvOpanror. 

OIII. “YBpi yp} cBevview paddov À mvpxainy. 

OIV. ’Avdpdwotot yiverOar kóra OA oust obx Apewor. vodoos Pyletav 
éroinge 700 kal dyaOdy, Atuds Kópoy, káuaros dydravow. 

° 

OV. Ov payerGar yarerdv' 8 rt yàp dv xpnity yiverba, Woyis 
oveerat, 

OVI. T'Ay0pómoun aoe péreart yeyvóorew éavrods ra codpoveiv T. 

OVL. T Sadpovety dper} peyiorn’ xal coin ddnOéa Xéyety Kal mouety 
Kara húr eraiovras T. 

OVITI. ’Apadiny duetyoy xpúrreuy' Qpyov è év dvécet xal wap’ olvov. 

OLX. T Kptinrew duabiny xpéccov Š és rò péoov hépew T. 

OX. Népos Kal Bovdg weldeabar évéds. 

CXI. Tis yàp atrëy vbos Š pýr; [Bjpov| dowdoioe Srovrat rat 
SidarndrAp xpéwvrat dulrq, odx elBdres dre moddol Kaxod ddrLyor be dyadoi. 
alperrari yàp Š dvria máyray of äpioror, KAéos ddvaov Ovnray, of è morot 
xexdpyytat Oxoowep Krnvea. 


OXIL "Ey Hpup Blas éeyévero ó Tevrduew, ob nàdov Adyos Š rô 
AAA op. 
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CXIIL Els ¿pol pips, dà» Apirros ; 


OXIV. “Agcor Edeolois 0Bn00y dmdytacda, waar kal rots dyüBots tÀ» 
gwékiy xaraÀureiy, ofruyeç ‘Epuddopor dybpa ¿eurQy Qyñtoroy e£¢Bador, 
hárres ° huéwv pnde els dvpicros Zoro, ef dè pn, GAAy Te kal per’ Gov. 
'. OXV. Kuves xal Baifover by dp p) yiwhoxact. 

OXVI. ‘Amorin diadvyydver uñ yydoxecOa. 

OXVIL. Brag Qy0osmos ¿ml mavr) Adyy errojaba pée 

OXVIII. Aoxedvror ó ua adie ywooKet roei ° xal pévrote 
Kal dixn xaradipfera: Yrevdéar réxrovas kal pdprupas. l 

CXIX. Diogenes Laert. ix. 1: ré» 6 “Opnpor Zbacxev dfiov éx 
rôp dyroy exBadrAcrbar ka parlCecbat, kal ApyiAoxor polos. 

OXX. Unus dies par omni est. 

OX XI. Hos dpi salpwr. 

OXXIT. ’AsOpdwous pére redevrioavras daca obk Grovrat odde 

Soxéovot. 

OXXITI. “Ev6ade éóvras éravicracbat xal pidaxas yiveoOar eyepri 

{dvroy kal vexpav. 

OX XIV. Nuerimddot, péyot, Bdxyot, Afjvat, púra 

OXXV. Tà yap vopitóneya xar årðpérovs Huernia dviepwort 
puedrrat. 

OXXVI. Kal rois dydApact rovréoot eByovrat, éxolow ef ris rois 

Sdpotoe Acoynvetocro, of ti yerhaxay Geovs od” Fowas, otruvés elou 

OXXVIT. El p} yàp Acovicw ropny ¿motebyro xa) Úuyeoy opa 

. aldolowst, dvadiorara eipyacr dy ° durds Bè *Aldns kal Acdvuaos, Erep 
paivorrat kù Anyaifouct. 

OXXVIIT. Iamblichus de Myst. v. 15: @csíy rolyuy ridnys 

errà ein’ rà pty roy droxexafappévay mayrámacu åvðpórov, ola é$ 

évòs. dy sore yévoiro amaplos, Ss nou “HpáxÀNetros, Š Tuy ddrlyor 


elapiOpnrar dvtpoy* ra O ra xa) caparoedy kal dià peraBohns 
curtordpeva, ola rois ri xarexoueras bird rou owparos dppdfe. 


OXXIX, *Axea, 


CXXX. Kadaiporra dé alpor yaaa donep dy el tis és TTÀÓy 
enpas TAP arovipocro. 


PSYCHOLOGICAL LITERATURE. 


I.—THE- NERVOUS SYSTEM. 


The Nervous System and the Mind, A Treatise on the Dynamics of the 
Human Organism. CHARLES MERCIER. London and New York, 
1888. 374 pp. 


‘This book is the outcome of the feeling that the understanding of 
pathological states in the domain of psychiatry, as in all other 
domains which have such states, depends, in the first instance, on 
the grasp of what is normal. We must, in other words, study entire 
mental processes instead of attending to differences alone. There 
are three parts tothe book; Part first—The functions of the nervous 
system, physical and physiological—com prises about one third of the 
book; Part second— ctions of the nervous system, psychological 
—about a quarter; while the remainder of the book is given to the 
third part—Mind——and under this heading the main space is taken 
by a classification of the feelings. Í 

‘Herbert Spencer and Hu KA Jackson are the authorities to 
whom the author is most indebted, and he has certainly been greatl 
influenced by both. In the introduction his leading idea is lai 
down in the following form : “ Having firmly and tenaciously grasped 
these two notions of the absolute separateness of mind and matter, and 
of the invariable concomitance of mental change with a bodily change, 
the student will enter on the study of psychology with half his difficul- 
ties already sufmounted.” The interest of the author does not appear to 
be so 5 the physical portion aslater on. The deductive physi- 
ology which islargely presented in the former is not satisfying. The 
simal es and figures incident to that mode of treatment have a vicious 
way of getting more credit than is due them, and sometimes pose as 
real =P anations, which cannot but he dangerous to the correct estima- 
tion of the argument involved. The avalanche theory, which is 
brought in from experimental physiology to support certain theo- 
retical views, has been satisfactorily disproved, so that it should not 
be used for such a purpose. 

In the physiological division, the presentation of the Jacksonian 
distinction of “central” and “peripheral,” as applied to moye- 
ments, makes the important views of that author more accessible 
than hitherto. 

In discussing the functions of the nervous system from a psycho- 
logical point of view, the author takes up conduct, and, presenting it 
In an agreeable form and with the good English that characterizes 
the entire book, makes this portion most readable. The pyscho- 
logical function of the nervous system is defined ag “the adjustment 
of processes that occur within the organism to conditions that exist 
outside of it.” These adjustments are discussed under the heads of 
their novelty, complexity, precision, and thriftiness. 
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In discussing mind, in the last part of the book, the Spencerian | 
view of the proximate constituents as feelings and relations between 
feelings is the one accepted. Spencer's classification of cognitions is 
ake and criticized at some length, and then follows a discussion of 

eeling and a classification of the feelings according to the author, 
which last comprises almost.a quarter of the book. The principle of 
evolutionary differentiation on which the classification is b cer- 
tainly commends itself, but whatever may be the value of the dis- 
cussion, it does not seem to belong to the book, and is a far too special 
study to interest those who willbe interested in ths other ee 
_ Åp an expression of an earnest wish of a large number of alienists 

to place the study of. mental disease on a better footing, the book is 

satisfactory, for the evident desire to go straight to the point, and 
the clear, untechnical character of the style, cannot fail to make it’s 
useful to those who have the slightest interest in such matters. 


Ueber die Vorrichtungen des Grosshirns. Gourz. Sechste Abhand- 
lung. Pfliger’s Archiv, Bd. 42, Heft 9 und 10. . 


Tt. is now some four years since the fifth contribution of Goltz 
made its appearance in this same Archiv. Since that time there 
have been several papers from the Strassburg laboratory ea s. 
this line. The present apor is subdivided under three gene = 
heads: First, the removal of anentire half of the cerebrum ; second, 
the removal of symmetrical portions in the frontal half of 
the cerebrum ; third, removal of both oc¢éipital lobes. Under thè 
first head, Goltz describes a dog which had lost one cerebral hemi- 
sphere, basal lia included. The animal with this extensive 

efect lived some n months after the last operation. . His con- 
dition is described as that of impaired sensibility and motility on 
the side opposite the lesion, but there was no complete loss of sensi- 
bility or paralysis to be anywhere observed. Theanimal has become 
8 simpleton that never romps, shows no fear, is somewhat deaf, and 
hemiamblyopic in ita single eye (the eye on the side of the opera- 
tion having been removed). 

The simple fact that a dog can survive such s lesion is in itself a 
matter of interest. Goltz uses this case at the same time to Suppor: 
several lines of argument. In the first place, it has been often 
De that his method of o ting left parta of the various corti- 

centres which he claimed to have removed, and that this fact 
accounted for the retention of the functions which Goltz described. 
When an entire hemisphere is removed, this argument is answered, 
and yet the reactions of the dog were the same as in the cages where 
the objection had been urged. It has further been held by some 
investigators that the functions normally resident in the cortex 
passed, on removal of the cortex, to the basal ganglia. In this case 
there were no basal ganglia, so that some other explanation of the 
persistence of function is required. i : | 

The author then passes on to say that he has always believed in a 
very-rough localization, at least to the extent that there was a dif- 
ference between the function of the anterior and posterior portions 
of the forebrain. Whether the functions of the anterior portion: of 
one hemisphere are represented by the corresponding centres of the 
other side he proposes to test by the removal of these portions on 
both sides. T rings him to the second head. 


vw 
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If on one side, the frontal lobe be removed from a dog, the disturb- 
ance is not severe. It further makes no difference whether the 
removal is on the right or the left side. If both frontal lobes be 
removed, the resulting disturbance is far more than a summation of 
the effects following the removal of the respective lobes in two dif- 
ferent animals. The animal so operated upon cannot eat unaided, is 
unable to use his paws as hands, can walk butin a very clumsy style, 
and altogether has his capabilities very much reduced. 

If, however, the part of the other hemisphere which is removed is 
not symmetrically Poe but lies in the occipital region, then the 
result is an animal in which the motor disturbances are not more 
marked than they were before the second operation. This indicates 
that the symmetrically placed portions of the frontal lobes haye 
some power of substituting one another. Further than this Goltz 
refuses to go. À more detailed relation of the parts which substitute 
one another he cannot find. ' - 

In this connection he describes the case of a dog which had the 
most extensive lesion that he ever saw. In this.animal, almost all 
one hemisphere and the frontal lobe in the other hemisphere had 
been removed, so that it was only supplied with the occipital portion 
of the cortex on one side. This dog died two and a half months 
after the last operation. During life he exhibited very well the 
symptom of ceaseless activity so characteristic of dogs operated front- 
ally. According to Goltz, he represented a drinking and eating auto- 
maton. 

In these cases, sensation was slightly reduced, but there was no 
part of the body without sensation.’ Despite the possession of the 
occipital cortex on one side, the dog last mentioned is described as 
blind ONE that the connections of this region were somewhere 
severed. 

The third heading is on the removal of the occipital lobes. Besides 
supporting his old view that the removal of the occipital cortex does 
not necessarily cause blindness, he wishes to show, as against Munk, 
that it does cRuse a disturbance of other sensations. Goltz’s argu- 
ment in the casein hand is, that if the removal of the occipital 
` lobes has for its sole effect the production of blindness, then a dog 
which has lost his occipital lobes should not differ materially from 
one which had been simply deprived of his eyes. To this end he 
removed the eyes from two dogs and kept them both under observation 
for some time; then, selecting the one which appeared the more 
intelligent, he removed from this animal both occipital lobes. 

According to the views of Munk, this further operation was calcu- 
lated to 1. no essential pape in the dog already blind. 
Goltz finds, on the contrary, very distinct changes. They are sum- 
marized as follows: The dog which has lost only his eyes avoids 
obstacles in a room where heris acquainted with the fittings, comes 
straight to.a person when called, easily finds and follows food when 
itis moved away, is afraid of threatening sounds, will not eat dog’s 
flesh, goes down the steps of a ladder tient falling, jumps out ofa 
small pen that comes up to its breast, is distracted by a jet of air 
blown on the leg, and can walk on a bridge of slats’without falling 
through. Thereverse of all these statements is true for the dog which 
has lost his occipital lobes as well. On the basis of these results he 
concludes that the view of Munk is incorrect. The paper is full of 
points of interest which are here passed over. The view of the 
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entire question of localization is narrow, and Goltz fails to reckon 
with many groups of facts. For example while claiming that his 
view of the structure of the forebrain offers the fullest support to 
surgical interference with that organ, he is silent as to the means by 
which the surgeon can localize the tumor which he is about to 
remove. At the same time, the accounts in the pape are vivid, and 
we have for the first time a picture of the bearing of dogs with lesions 
of guch extent. The plate contains a photographic reproduction of 
the four brains discussed, but in all cases the terms right and left in 
the text are reversed in the plate, the figures being apparently the 
mirror-pictures of those described. ' ; 


La concentrazione dal sangue come condisions di stimolo dal sistema ner- 
voso cenirale. J. Novi. Lo Sperimentale, Heft 5, 1887. 


s 

Taking his departure from the fact that when the quantity of sodium 
chloride in the organism undergoes a marked increase, then muscular 
twitchings followed by clonicand tonic contractions occur, the author 
presents the results of experiments made on dogs with a view to 
explaining this fact. The principal regults are as follows: 

1. When a 10 per cent solution of sodium chloride is injected into 
the veins it causes cramps in all the muscles so soon as the percent- - 
ace in the blood has become about twice the normal. 

2. Sodium chloride, under these conditions, does not change 
haemoglobininto eee Loa s. and therefore acts differently from 
the alkaline chlorides investigated by Marchand. The blood taken 
from the animal during the experiment was dark, but on exposure 
to the air, became light red, and furnished a colorless serum. 

3. The cause of the cramps cannot be a direct action of the sodium 
. chloride on the muscles, because a previous injection of curare pre- 
vents the contractions, while a sive Wiese injection of it causes the 
contractions to cease after they have se 

4, The action is not one on the peripheral nerves, because when 
one circulates blood with double the normal quantity of sodium chlo- 
ride in a sound limb, the contractions do not occur. If when the . 
contractions are most violent, the nerves supplying a limb are cut, 
they instantly cease. In a dog that had died from the effects of 
sodinm chlorids, the peripheral nerves and muscles were still very 
excitable, while the substance of the brain was not so. 

5. The seat of the reaction is in the brain, and there only, so that 
dogs deeply narcotized with, chloroform may be killed by the injec- 
tion of the sodium chloride without showing any contractions. 

6. The loss of water from the brain isthe cause of the contractions. 
The examination of the gray substance of two normal brains, as com- 
pared with two from animals which had been treated with sodium 
chloride, showed from 5 to 6 per cent less water in the latter. 

‘7. The same explanation is probably true for the cramps caused 
by an analogous but pathological concentration of the blood—those 
of cholera, forexample: ` 


Ueber die Windungen des menschlichen Gehirns. YI. Usher die Entstehung | 
A E od ta A. Rrogrer. Virchow’s Archiv, CVIEL, 
, 8. 898. 


In the first part of this investigation the author sought to explain 
certain abnormal developments in the case of idiots, such as mikro: 
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gyrie, etc. In this second part he habeas the results of his investi- 
gations on seven foetal brains. The age is inferred from the length 
of the longitudinal fissure, This in the smallest specimen was 1.5 
cm., and in the largest 6.1 cm. In the younger specimens there 
appeared, on all parts of the cerebral vesicle, longitudinal and trans- 
verse foldings which later disappeared. This apparan was 
quite complete in a brain in which the longitudinal fissure, was 3.2 
cm., and is caused by the distending action of the blood-vessels. 
The sulcus calloso-marginalis, as well as its prolongations the fiss. 
parieto-occipitalis and calcarina, arise by pressure from the outside. 
After the longitudinal fissure has reached a length between from 4.7 
to 5.1 cm., invaginations and infoldings of the walls of the hemi- 
spheres do not occur, but only secondary sulci develop. These are 
not due to an excessive growth of the gray matter, but to a 
retardation of growth along certain lines, with a concomitant devel- 
opment between these lines. The energy of development differs, 

erefore, in the different parts of the cortex, and this difference is 
explained as due to the motions of the foetal brain. Each contrac- 
tion of the heart causes a pulsation of the walls of the hemispheres, 
and these pulsations, passing a8 waves on the surface of the brain, 
. have constant lines of interference. Along these lines of interference 
the development of the ganglion cells is retarded, and so a depres- 
sion or salcie is developed. As the brain enlarges, new lines of 
interference and consequently new sulci are being continually devel- 
oped. Besides these pulsations, which are one factor, the irregu- 
larities in growth and the mechanical action of the skull are both to 
be taken into account, as stated above. 


Das Rindenfeld dea Facialis und ‘seine Verbindungen bes Hund und 
. ae S. Exner und J. Paxeru. Arch. f. d. ges. Phys. 


It is found that the cortical centre for the facialis on one side con- 
trols the faciabis muscles on both sides, and it is therefore suggested 
that those muscles which are habitually innervated on both sides 
simultaneously may be controlled from a single cortical centre. 
The best evidence for this generalization is found in the relations 
of the facial centre in the rabbit. In this case, the stimulation 
of the facial centre causes in all cages movements of the muscles of 
the face on both sides. Cutting under the portion of the cortex 
stimulated, stopped the contractions on both sides. An attempt was 
then made to trace the course of the impulse going to the muscles 
on the same side as that to which the stimulus was applied. The 
section of all commissures and the extirpation of the facial centre 
in the other hemisphere did not interfere with the reaction. 
Longitudinal section of the medulla did, however, stop it. It is 
inferred from this that the fibres connected with the nucleus on the 
same side first cross completely somewhere higher up, and that the 
impulse passes from the opposite to the same side at the level of the 
nuclei themselves. 


Untersuchungen tiber dis feinere Anatomie des Gehirns der Teleostiter, 
R. Fusari. Internat. Monatsschrift fir Anatomie u. Physi- 
ologie, LV, 7-8, 8. 275. 

From studying the brain of certain teleosts, the author reaches the 

_ conclusion that in general the brains of lower vertebrates do not 
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differ Sayani from those of the higher. He used Golgi's method 
of staining, and in this paper reports on the cerebellum, valvula 
cerebelli, and lobus opticus.. The two types of nerve fibres and the 
two of nerve cells as described by Golgi are here found. The 
neuroglia cells are best distinguished from the nerve cells by the 
` absence of the axis-cylinder process. The epithelial cells surround- 
ing the central canal and its prolongations are conical, with their 
bases towards the canal, and their conical end is continued into one 
or more filaments which unite with neuroglia cells, thus indicatin 
the epiblastic origin of the latter. Pon ing the differentiation o 
nerye cells, the author adds that the extraordinary development and 
prone branching of the large cells of the outer layer of the cere- 

llam show how ungrounded the theory is that the higher the 
animal in the zoological scale, the greater will be the number of pro- 
Jongations, and the more profuse the branching of homologous nerve 
. cells. 


Ueber einen Hall von chronischer progressiver Lähmung der Augen- 
muskeln. C. WESTPHAL., Opthalmoplegia externa nebst Be- 
schreibung von Ga penze leneruppen im Bereich des Oculo- 
a erns. Arch. f. Paythiatrie und Nervenkr. XVIII, 8, 


In a case of dementia paralytica, with symptoms of tabes and 
partial atrophy of the left half of the ton e, there was complete 
ctor hg of the muscles of both eyeballs. The pupils did not react 

light, but did react on convergence. The mortem examina- 
tion, both macroscopic and microscopic, showed the nuclei and 
stems of the motor nerves of the eye atrophic. There was, how- 
ever, dorsad of the ete oculomotor nucleus, on both sides, a 
double group of cells still intact, which, though not described in the 
adult, have been known as connected with the nucleus of the 
oculomotor nerve through the experiments of von Gugden on new- 
born rabbits, and the studies of Edinger and Darkschewitsch on the 
human foetus. On comparing the specimens with the same region 
in the normal brain, the groups in question could always be identifled 
in the normal.’ This group of cells is brought by the author into con- 
nection with the iris, which was the only muscle in the eye which 
in this case remained active, and for this view he advances some 
indirect evidence, partly physiological and partly anatomical. The 
failure of the iris to react to light 1s explained by some break in the 
sensory portion of the reflex arc. 


Die Untersuchungen von Golgt über den feineren Bau des contralen 
Nervensystems. A. Kotter. Anat. Anzeiger II, 15, 8. 480. 


Kolliker upholds Golgi’s views regarding the anastomosis of the 
branched processes from the nerve cells, between which he can 
never find any union. Though recognizing the two types of cells 
which Golgi,describes, namely, one in which the axis-cylinder gives 
off few branches and maintains its identity, and the other in which 
it soon profusely branches, forming a network in which the identity 
of the axis-cylinder is lost, he refuses to give assent to Golgi’s sugges- 
tion that the former type may be motor and the latter sensory in 
function. The axis-cylinder o of the cells of Purkinje 
do maintain their identity and at the same time give off fine lateral 
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branches, but it remains to be proved that these cells are motor. A 
medullated nerve fibre is never seen to break up into branches 
within the gray matter, though it is always possible that it may 
become non-medullated and then branch. Kölliker inclines to the 
hypothesis that the different nerve centres are united by medullated 
fibres, which arise directly from the finest branches of those nerve 
cells where the axis-cylinder forms a network in such a manner 
that either each branch, or several of them together, form the axis 
cylinder of this medullated fibre. 


Studien über den centralen Verlauf der casomotorischen Nervendahnen. 
Hetwea. Arch. f. Psychiatrie XIX, 1, 8. 104, 


» In sections of the cervical cord from insane subjects, where the 
principal tract ofethe lateral columns abuts on the anterior nerve 
roots, the author finds, in carmine preparations, a wedge-shaped 
mass of fibres which are very fine and intensely stained. Besides 
this “‘trianguler tract,” there are scattered fibres of abnormally 
small size through other parts of the Jateral column, and also in the 
anterior column. The size is looked on as due to arrested develop- 
ment. The formation has been traced as far cephalad as the com- 
migssura pers and into the lemniscus. Since the abnormally small 
calibre of the fibres is always associated with a psychosis, and since in 
all psychoses one system only is invariably affected, namely, the 
vasomotor, therefore he feels justified in designating this tract as a 
vasomotor one, and goes on to give the probable terminations of the 
tract in the cerebral cortex. 


Dis Temperaturschwankungen des Gehirns in Beetehung eu Gemiiths- 
emotionen. E. Tanz. Originalmittheilung, Centralbl. f. Physi- 
ologie, 12 Mai.1888, No. 3. 


The description of Tanzi’s own experiments is preceded by a 
succinct account of the investigations in this line by Schiff (1870) and 
Corso (1881). As regards the single fact of the variations in temper- 
ature, the two investigators reach results directly opposed, for while 
Schiff finds that, in general, the rousing of an emotion is accompa- 
nied by a rise of temperature in the brain, Corso finds it to be 
accompanied by a fall. 

Tanzi experimented on six:dogs and two monkeys, and sought the 
answer to the following questions : 1. Whether temperature changes 
in the cortex followed various stimuli. 2. Supposing such changes 
to take place, in what hemisphere and in what region of the hemi- 
sphere they occurred. 3. The kind of change, whether a rise or fall 
of temperature. 4. The approximate intensity of the change. 5. In 
what form do they express themselves subjectively, as a simple 
sensation, or as an emotion. 6. On what physical or physiological 
conditions db they depend, the circulation of the blood, or meta- 
bolism of brain substance. 

For the method of investigation the original should be consulted, 
but it may be here noticed that the animal was sometimes so 
arranged that the variations in the cortex and in the lumbar region 
of the cord could be taken almost simultaneously. As stimuli the 
following were used: Loud sounds, threats, the odor of meat and 
urine, stimulation of the vulva, petting; to a bitch her puppies were 
shown, and toa monkey that had formed the aleohot habit, wine 
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was offered, and in every case the effect of the idea of release was 
tried by slightly loosening some of the cords binding the limbs. 
The variations in the volume of the brain were also registered, go 
that any change in the quantity of blood in the cranial cavity was 
recorded. The conclusions are thus stated: 1. Deep narcosis, great 
fear or pain place the animalin a condition where no change in the 
temperature of the cortex follows the stimulus. On, however, 


relieving any of these conditions, the temperature changes at once . 


pepper Repetition of an adequate stimulus finally fails to catse an: 
ermal reaction. When the cortex does not react, there are sti 
continuous and marked changes in the temperature ofthe cord. As 
soon, however, as the temperature changes in the cortex appear, 
those in the cord become inconspicuous. It is not denied that in 
the cases where the stimulus fails to produce a thermal change, the 
excitation does not reach the cortex, but if is maintained that the 
condition of the cortex is not such thata diffused excitation can take 
place, and such as is necessary to the development of an emotion. 

2. The thermal variation occurs over the ‘entire brain, bein 
localized neither in one part of one hemisphere, nor in cne hemi- 
sphere alone as distinguished from the other. 

8. The changes which have been observed are hardly ever of the 
nature of & simple rise or fall of temperature, but almost always an 
alternation of rise with fall, which may continue without much regu- 
larity for one or two minutes. The temperature of the cortex is 
varied thus rhythmically above and below an isotherm which rep- 
resents the temperature of the cortex in an unexcited condition. 
The same type of changes was observed in the spinal cord. 

4. The variations amounted in some cases to 8° C. above as well as 
below the normal. : 

5. These oscillations accord best with the view that one has to do 
with a diffused emotional condition rather than with a simple 
localized sensation. The grounds for this view are, the incon- 
stancy of the phenomenon, its duration, its distribution over almost 
the entire cortex in both hemispheres, the vatiable intensity accord- 
ing to the psychological conditions, and the intensizy which in some 
cases was attained. 

6. That these changes in temperature are independent of varia- 
tions in the circulation seems probable for the following reasons : 
The Bighing of the animal and the variation in the circulation 
brought about 5 the vagus, cause little thermal varia- 
tion. The inhalation of amylnitrit causes & rise of temperature in 


3 


the cortex after some time ; but the oscillations, 30 typical of the . 


other temperature changes, are here wanting. If the volumetric 
changes in the brain were an index of the changes in the circulation, 
then there was no connection between changes in the circulation 
and those of temperature. E 

It therefore appears as certain, according to Tanzi, that the most 
various stimuli, in so far as they are capable of arousing emotions, 
bring about diffused temperature variations in the cortex ; these are 
oscillatory, a rise alternating with a fall; they can be extensive, 
stand in a close relation to the intensity of the emotions, -are 
independent of the rhythms of the circulation or respiration, and 
appear, on the contrary, dependent ona rhythmic metabolic activity. 


ar 
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Experiments on Special Sense Localizations in the Cortex Cerebri of the 
Monkey. E. A. SCHAEFER. Brain, 1888, Jan., p. 362. 


The author has continued his experiments which he commenced 
in company with Horsley. It appears that, contrary to Ferrier’s 
view, the gyrus angularis can be removed without impairing vision. 
To meet the objection that some of the gray matter was left intact 
by his method, special care was taken in one case to remove all the 

y matter from the suici. In this animal there appeared at first a 
emianopic disturbance, which, however, disappeared in a few days 
and left vision intact. This bemianopsia Schifer explains as due to 
the disturbed circulation in the neighboring lobus occipitalis. On the 
other hand, Schafer cannot find the connection between the gyrus 
angularis and the sensibility and movements of the opposite eye as 
maintained by Mithk. 

Further, in opposition to Ferrier, Schäfer was able to obtain 
movements of the eyes by stimulation of the occipital lobes with 
weak electric currents. The results of extirpating the occipital 
lobes on one or both sides accorded with those of Munk. The firat 
produced crossed homonymous hemisnopsia, and the second total 
and persistent blindness without other disturbance. Passing over 
some points of less general importance, we come to the cases where 
in six animals a more or less complete extirpation of the gyrus 
temporalis superior, on both sides, did not cause disturbances of 
hearing. All six heard well and understood the significance of faint 
sounds, 6. g. the footsteps of various people. The removal of both 
temporal lobes, including the cornu ammonis, and deep lesions in 
the region of the gyrus temporalis superior, produced at first a con- 
dition resembling idiocy, but in both cages it was transient only. 
One monkey from which a piece 14 em. long had been removed from 
the middle of the gyrus fornicatus, showed at the end of seven 
months diminished sensibility in the entire opposite half of the body, 
with exception gf the forearm and hand. Previous experiments by 
Schifer and Horsley had left it doubtful whether this disturbance 
was lasting. | 


Von dem verschiedenon Zustand der Hniwickelung der Ganglieneelien bet 
eorechiedenen neugeborensn Thieren. E. Betow. Two letters ad- 
dressed by the author to Prof. E. du Bois-Reymond. Verhandl. 
d. physiolog. Gesellschaft zu Berlin, 3 Februar 1888, No. 7. 


These communications represent the continuation of some earlier 
work by Below, the main conclusion of which is, that if the young 
of mammals are considered as divided into the helpless and the less 
helpless at the time of birth, then in the case of the former the 
ganglion cells in the brain are but partially developed, while in the 
case of the latter it is found that shone in all parts of the brain are 
fully developed. In general, the development of the cells is first in 
the medulla, then passes to the cerebellum, next to the midbrain, 
and so to the cortex. A Paywa ganglion cell is one in which the 
nucleus, nucleolus, and the prolongations are clearly formed. 


Ueber dis Striae acusticas des Menschen. Prof. H. Vircnow. Verhandl. 
`d. physiolog. Gesellschaft zu Berlin, 2 März 1888, Nos. 8 and 9, 


Ata previous meeting of the Berlin Physiological Society, Baginsk 
‘had demonstrated and described certain frontal sections throug 
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the medulla oblongata of the cat, made in the region of the posterior 
root of the auditory nerve (N. cochleae), and in which, among 
others, there was a very clearly defined bundle of fibres which, in 
the neighborhood’of the tuberculum acusticum, stood in connection 
with the N. cochleae, then passed on the dorsal and mesial side of 
the corpus restiforme, and finally bent downwards to the superior 
olive of the same side. The course of the lateral portion of this 
bundle is similar to thai of the striae acusticas of man, but in its 
mesial portion it is quite different. In answer to a question whether 
he bad observed in the cat anything analogous to the bundle found 
in man, Baginsky replied in the negative. This led Virchow to 
make a presentation of what was known and inferred reg ing this 
bundle. Reviewing the macroscopic course and relations of the 
striae acusticae in man as given by Henle ang others, Virchow® 
takes occasion to remark the need of a careful microscopic examina- 
tion in these cases, something which is rarely undertaken. | 

On a series of sections in his possession, which were not made for 
this purpose, Virchow finds the striae aa E from the 
N. acusticus as a plain bundle of fibres toward the middle line, and 
there turning ventrad in the raphe, in such a manner thatthe raphe 
is noticeably dilated by the entrance of the bundle. Further it 
could not be followed. 

The rest of the course to the cortex is probably that described by 
v. Monakow (see abstract, Am. Jour. of Psychology, Vol. I, p. 330), 
and by Edinger, who finds in the lower vertebrate forms a bundle of 
fibres which, starting from the interbrain, run toward the medulla, 
cross in the middle line as fibrae arcuatas internae, and are disg- 
tributed to the nuclei of the sensory nerves. This central sensory 
tract of Edinger is considered by him as homologous with the 
lemmniscus in man. The results of these two’investigators are thus 
seen to be fundamentally in harmony with one another. 


Ueber die tas der Hirnfurchung. J. Sgrrz. $*$ahrb. ft. Psychi- 
atrie, VII, 3,8. 225. 

While the physiological demands made on the basal ganglia are 
fulfilled b the mere enlargement of the mass, it eppenls on the 
other hand, necessary for the cortex to become folded as we 
ascend in the animal series. The cause of thisis the need for better 
nutrition, so that the sulci are to be looked upon as nutritive clefts. 
The position of the sulci is characteristic for each species, and is 
determined by the blood supply, the general form of the brain, and 
so indirectly by the form of the skull. In those animals with the 
largest brains, and in man, the variability and substitution among 
the secondary sulci is very great, while even where there is the 
most extensive arrest in the evelopment of the human brain, the 
human type still remains clearly marked. The brain and skull 
influence one another to some degree in their growth, 


Beitrag sur Morphologie und Morphogenese des Gehirnstammes. G. 
JELGERSMA. Uebersetzt von Kurella, Centralbl. £. Nervenheilk. 
X, 18-20, 8. 545. 

- Jelgersma investigated five idiot brains, among which were two 

that were pathological in one hemisphere werk rom this study he 

concludes that there are three systems of nervous elements in 
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the brain and oblongata. 1. The intellectual tracts and centres 
which atrophy in case of a primary affection of the intellect. 2. 
Association tracts between the intellectual centres and ‘the reflex 
arcs, t. 6. the pyramidal tracts and the lemniscus. 3. The reflex 
arcs, a continuation of the centres in the cord, 3.6. the primary 
centres of the nerves arising in the oblongata, and their connections 
with one another. The so-called secondary degeneration never 
passes from the psychical system (1) to the reflex system (3). In 
consequence of the lesion of one system, another centre of the same 
system atrophies only when there is connection through the axis 
cylinder prolongation. Within the same system the ganglion cells 
also atrophy. The author supports his views by evidence from 
embryology and comparative anatomy. 
e 


Usder dis Schwankungen tn der Hniwickelung der Gehirngefaisse und 
deren Bedeutung tn phystologischer und pathogenetischer Hinsicht, 
H TO TENEO: Arch. f. Psychiatrieund Nervenkr. XVII, 3, 

. 819. 


Neither the weight of the brain nor the convoluting of its surface 
is to be conside as reliable: expressions of intellectual develop- 
ment, for they are modified by the length and weight of the 
body ard the thickness of the cortex. To these L. adds another 
factor, namely, the blood supply considered as the index of the 
nutrition of the brain. L. compared the section of the basalar 
carotids and vertebrales, the weight of thé brain and the section 
of the aorta on 200 brains. On the 122 brains which had normal 
vesselg it was plain that within the limits of health there was 
considerable variation in the section of the basalar vessels, the 
relative diameter of blood-vessel for each 100 grm. of brain varying 
between 0.175 and 0.815 cm. The average size of the vessels increases 
somewhat with age. Between the section of the aorta and that 
of the basalar vessels there is no constant relation. The capability 
of continuous exertion and the development of talent depends not 
only on the other acknowledged factors, but also on the development 
of the blood-vessels of the brain. It may be added that the carotids 
were found 12 times alike, and 31 times with the right, 49 times with 
the left, the larger. i 


Clinical Lecture on Paralysis of the Fifth Cranial Nerte. D. FERRIER, 
a ee 1888, No. 3358, p. 1; Gaz. Med. de Paris, 1888, No. 
, p. 37. 


The case discussed was an isolated total paralysis of the fifth, on 
the right side, resulting from an injury to the head. The innerva- 
tion of the palate remained intact, so.that the view of Vulpian, and 
Beevor and Horsley, that the azygos uvulae and tensor palati have 
no connectioh with the fifth, demonstrated on animals, is found 
true for man. The absence of hyperacusis for high tones, as well as 
the absence of a subjective sensation of buzzing in the ear,.is taken 
by F. ag an indication that the tympanum is not innervated by the 
fifth. The ophthalmia on the same side F. holds to be neuro- 
paralytic, considering that it is caused by the inflammatory excita- 
tion of nerve fibres which are not specifically different from motor, 
secretory and sensory fibres, and not by separation from a trophic 
centre. On the two anterior thirds of the tongue the sense of taste 
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was on the right side wanting, while on the posterior third, on that 
side, it was apparently reduced. During convalescence the sense of 
taste and contact returned, while the second branch of the trigeminus 
was still anaesthesic ; and since there were no symptoms due to the 
injury of the facialis and the glossopharyngeus, F. contests the 
current view concerning the course of the gustatory fibres, and 
concludes that the latter pursue either the course designated b 
Schiff, through the corda s, ganglion oticum, the third bran 
of the fifth, and so tothe brain, or never enter the chords ae 
Penan, but pass in the third branch of the trigeminus without 
eaving it. 


Les troubles moteurs du cerveau. Ex.. Francx. Extrait d'un livre 
ui paraitra prochainement à la librarie : Leçons sur les? 
onctions motrices du cerveau. 1 Yol., 8°. Rev. Scientif. 1887, 

X, 25, p. 788. Autoreferat. 


The author briefly reviews the results of experimental piae 
on this point. He lays much weight on the increase in both the 
intensity and duration of the phenomena following extirpation as 
we ascend in the animal scale. In monkeys that gradual recovery 
is wanting which in dogs takes place to a certain degree, Seeking 
by clinical~anatomical methods to establish the extent of the motor 
centres in man, he confines them to the i centrales and to the 
lobulus paracentralis, in this agreeing closely with Nothnagel, who 
recently investigated the subject by the same methods. 


Zur feineren Structur der Nervenfaser, JosspH. Verhandl.d. physi- 
olog. Gesellschaft zu Berlin, Jan. 20, 1888, Nos. 5 and 6. 


In sh der Kupffer’s studies on the fibrillar structure of the axis 
_cylinder in the nerve fibre J. has made use of methods slightl 
modified from: those of Kupffer. In the medullary sheath J. finds 
a network which he identifles with the neurokeraten framework of 
Ewald and Kuehne. This framework is not considered ag anything 
preformed, but merely as the expression of a substance other than 
‘the myeline which takes its marked form under the action of reagents. 
All the samples which he has thus far tried have not resisted the 
action of digesting reagents, and thus fail to with the substance 
described by Ewald and Kuehne. As s the exis cylinder, he 
substantiates Kupffer’s description of the fibrillae, but takes excep- 
tion to the designation of the interfibrillar as a nerve serum. 
J. describes the fibrillae as held in the meshes of a fine network. 


These studies were largely made on the electric nerves of Torpedo ` 


marmorata. . 


IL.—EXPERIMENTATL. P 


In March last the writer of this note received a clipping from 

; on ‘‘Sound Blindness,” with a marginal note from Dr. G. 8. 
Hall, saving : “Can you look into this subject?” Permission to 
enter the public schools for the purpose was erien by the Boston 
School Board, and, standing on the teacher’s P atform, the following 
words were pronounced, after testing the pitch and loudness of voice 
by a few words addressed to the master who stood at the opposite 
side of the room: ultramarine, altruistic, frustrate, ultimatum, ulu- 
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late, Alcibiades, and unaugmented were the first words used. Time 
was given between the pronunciation of each for the slowest pupil 
to write it upon a slip of paper, words being repeated as often as 
required, some of them having been clearly pronounced five suc- 
cessive times. In the.Latin School, 259 boys whose ages range from 
12 to 20 years were given this test, 84 of whom made corresponding 
mistakes in the vowel sounds, their papers showing, «6. g., altra- 
marine, ultruistic, frostrate, altimatum, elaia, olulate, alulate, and 
unoimented. Alcibiades suffered the least, probably on account of 
familiarity with the name. 

At this stage of the investigation, Dr. Clarence Blake, the distin- 
guished aurist of Boston, was consulted, who gave a much better list 
of test-words, viz., fan, log, long, pen, dog, pod, land, few, and cat. 

The 84 pupils who confused the vowel sounds in the polysyllables 
were seated in tMeir various rooms in the front row, while the 
observer stood at the back of the room, pronouncing these mono- 
depts but once, the pupils having had notice of this arrangement 

at they might give instant attention. Only 4 of the 84 spelled all 
these monosyllables correctly, their papers showing than, thank, 
fanned, clam, thang, and fam, with several blanks in place of fan; 
Bore clog, lug, love, land, long, knob, for wg; lung, lown, lone, 

awn, lamb, log, loud, and lamp, for ng; penned, pan, paint, hen, 

and ten, for pen; dove, dug, and dot, for dog ; hour, heart, hog, hod, 
hard, fod, thod, fog, bog, pug, part, plot, pard, long, and bog, for pod ; 
lamb, lend, lamp, lambed, blend, hen, and can, for lend; frew, fuse, 
pew, and pen, for few ; cat having been understood in every instance. 

À. final and individual test with an aurist’s tuning fork was now 

ais the 80 pupils who failed in correct hearing of these words, 

r. Blake kindly supplying the fork (C.562 v. s.) and directing its 
use; the fork was saiek with a rubber-covered hammer, the pupil 
standing twelve feet away with his back toward the observer. Two 
cases of deafness were found, but these were known to the teacher, 
though not to the master. Several doubtful cases appeared which 
were given the benefit of the doubt, it not being practicable to refer 
them to a specialist, and the atmosphere of that day being so damp 
that the instrument gave uncertain sounds. 

In the English High School of Boston, 223 boys between the ages 
of 13 and 18 were tested with the polysyllables, 105 of whom made 
mistakes corresponding to those already noted. Of the 105, 92 mis- 
spelled from one to four of the monosyllables, the errors being in 
general a repetition of those made in the Latin School in hich 
pupils are received prior to graduation from Grammar School, while 
all English High School pupils are graduates of grammar depart- 
ments. 

In the Comins Grammar School, 530 pupils between the ages of 8 
and 14 were tested with the monosyllables, only 34 of whom spelled 
all the words correctly. The following tables are based upon the 
work done in this school, because the opportunities were such as to 
give fairer results, the same room being used for every pupil tested, 
and the test words given to classes of 16 only, there being no other 

upjls in the room and no outside distractions ; with the tuning fork 
brat used there were unavoidable variations of weight in the stroke, 
dependent upon the mental and physical conditions of the observer, 
and Dr. Blake kindly furnished another, to be differently manipu- 
lated. Five children were-found who could not hear this tone 
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twelve feet away, and in neither case had the teachers or master sus- 
pected the existence of any disorder of the ear. Two of these were 
among the brightest in the room, and were seated farthest from 
their teachers; the others were supposed to be dull and inatten- 
tive. After the discovery of deafness, these pupils were particularly 
observed by their teachers, and the bright ones were found to have 
the habit of closely watching the face of any one speaking, bending 
to the right or left during dictation exercises in order not to lose 
sight of the lips. ` 

or fan, 7 Afferent words and 2 blanks were given, the blanks 
ee that the pupil entirely failed to understand the word, 
and the es following each word indicating the number of times 


it was used: than 5; fair4; thank 3; fell 2; clams, fang, and sam, | 


each once. | °: 
For log, 17 words and 10 blanks were given: love 65; flog 3; dog 
8; cock 2; long, lo, lack, lawl, lord, lull, lock, lough, loud, lode, 


For long, 14 words and 11 blanks were given: lawn 4; log 3; loan 
3; lamb 2; alarm, arm, kong, lung, lant, length, Jul, love, lone, and 


a vi pen, 18 words and 12 blanks were given: hen 48; pan 47; 
nd 13; 
pland, can, han land, ream, ten, and then, each once. . 

Six words and one blank were given for dog: dug 3; dove 8; dod, 


26; hard 25; park 10; have 5; fog 6; pond 5; hot 4; cod 4; pug 4; 
hollow 8; path 8 ; pot 8; pob 8; po Tors neal: harto: 1 


once. 


For land, 14 words and 12 blanks were given: lamb 42; lion 4; ' 


lamp 3; light 2; lank 2; lame 2; lamps, lung, line, light, lend, 
lampt, lade, and plant, once. 

For few, 11 words and 10 blanks were given: flew 4; pew 2; fillt, 
form, fill, furyon, frew, fug, huge, pill, and pail, once. 

I sal words and no blanks were given for cat: catch, cans, cap, 
ept, kait. 

e logographic value of letters being modified by those which 
precede or follow them, the mistakes made will be arranged as they 
occur in the words given. 

F labial, in fan, was understood ag: c hard palatal 1; s aspirate 1; 
th lingual 8. A short: e short 2, N lingual: 1 lingual 1; m labial 
nasal i; ms 1; ngi; nki. 

Pen.—P labial : c hard palatal 1; 1 lingual 1; r liquid 1 ; t lingual 
1; h aspirate 69. E short: elong 1; ishort 2; ilong 3; along 9; 
a short 69. N liquid: t lingual 1; r liquid 2; 1 liquid 1; m labial 
nasal 6; d lingual 17. , ; 

Land,—L liquid: pl 2. A short: u short1; eshort 1; along 8: 
ilong 8. N liquid: ng 1; m labial nasal 49. D lingual: k palatal 2; 
Pee 4; t lingual 6; escaping the ear entirely, as in lion, line, 
etc., 4. 

Dog.—D lingual: g palai 1. O short: u short 7. G palatal: v 
labio-dental 1; 1 liquid 2; d lingual 2. _ 
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Log.—I, liqtid : el 1; 413; c palatal hard 2; b labial 2; d lingual 4, 
O short: a broad 1: ou 1; a short 2; o long 23 u short 68. G palatal: 
l liquid 2; d lingual 3; k palatal 4; v labio-dental 66. 

Long.—L liquid: all; ari; gl 2; k palatal 1. O short: u short 
l; eshort 1; a medial 2; a short 3; abroad 6; olongS. Ng: f 
labio-dental 1; 1 liquid1; t dental 1; v labio-dental 1; g palatal 3; 
n liquid 7; th added 1. 

Pod.—P labial: b labial 1; d lingual 2; c hard 5; f labio-dental 6; 
t aspirate 6; 1 liquid 7; h aspirate 171; no consonant before o once. 
O short: oo in hood 1; ou in pout 1; E o long 6; u short 7 : 
a broad 7;a short 12. D lingual: g soft 1; f labio-dental 1; m liquid 
2; th 3; p labial 3; b labial 4; ng 4; 1 liquid 5; v labio-dental 7; 
k palatal 13; t dental 17; g hard 132 ; open vowel 6. 

ew.—F labio-dental: b aspirate 1; p labial 4. Ew: a long 1; 
o short 1; u shor 2; i short 3; vowel sound preceded by 1 liquid 1, 
and by r 1; succeeded by g hard 1, by g soft 1, and by 1 49 

Cat.—C palatal: h aspirate 1. A short: e short 1. T dental: p 
labiall; ns 1; preceded by p 1, and succeeded by ch 1. 

For courtesy extended by the teachers, whose routine work was 
somewhat interrupted, especial thanks are due, also to Dr. Merrill, 
head-master of the Boston Latin School, Mr. Pritchard of the Comins 
Grammar School, and the subordinates in all the schools entered ; 
while the attention and ready obedience to directions of the pupie 
made the work a pleasure. Nothing could have been accomplished 
without the consent of the School Board, and the ready cooperation 
of that body is gratefully acknowledged. 

As a matter of course, such tests lack mathematical accuracy, but 
great pains was taken, and much private practice made the pro- 
nunciation as nearly exact and even as it would be er to þe 
under any circumstances. The work was experimental, the path 
unbroken ; better methods will undoubtedly devised and more 
gurprising regults obtained. 

One circumstance is not without suggestiveness. A child seven 
po old, with peculiarly abnormal development, was pronounced 

eeble-minded by examining physicians, but was retained in the 
kindergarten, where it eee especial attention and made marked 
improvement. Dr. Blake kindly examined the child and found 
that early trouble with the inner ear had occasioned a period of 
deafness which had arrested mental development. The child is to 
be sent to the School for Deaf Mutes to learn the use of his vocal 
organs, instead of the School for Feeble-minded Children, the ear 
meanwhile to receive such treatment as the disorder indicates. 

SARA E. WILTSE. 


Sulla riproduzions degli Organs Gustatorit. Vural Grirrini. Rendi- 
oe none Istituto Lombardo, Ser. TI, Vol. XX, 1887, pp. 867- 
, 2 tavole. | . 


Dr. Luigi Griffini, of Modena, has quite lately published (Rend#- 
conts del Reale Istituto Lombardo, XX, 1887) an interesting memoir 
containing the results of his experimental study of the reproduction 
ofthe gustatory papillae and regeneration of the taste-bulbs in the 
rabbit and dog. tt appears from his experiments that destruction 
(partial or complete) of the organs of taste is effected in two ways: 

t, by direct removal from the animal of the papillae themselves; 
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and secondly, by division of the glosso-pharyngeal nerves. After 
excision of the whole or a part of a papilla foliata of the rabbit, the 
area AD Y 8 the part removed becomes slightly depressed, 
and between the 5th and 8th day is revested with pavement epi- 
thelium. Later, from the 16th to the 20th day, a few small hemi- 
spherical elevations make their appearance, and these subsequently 
increase in size and number. During this period also many of the 
injured gland ducts undergo repair and become continuous with the 
free surface of the epithelium. Other ducts are found in the sub- 
mucosa with their external opening closed, and greatly dilated by 
retained glandular secretion. The nuclei of the cells of the newly 
formed epithelium, both of the papilla and ducts, exhibit varied 
karyokinetic phases. Within the secondary papillary processes of 
the elevations above referred to, taste-bulbs, lying partly in the 
mucosa (and in process of formation), first make fheir appearance. 
Ten dayseafter the complete excision of a papilla circumvallata of 
the dog, the area of removal is reclothed with epithelium, and the 
ducts communicate with the free surface. Twenty to thirty days 
later, a slightly raised and more or less rounded elevation of the 
mucosa is discernible, analogous to the reproduced elevations of 
the foliate organ. At the 40th day (in a single instance only) a few 
taste-bulbs, situated at the lateral margin of an elevation, were seen. 
The outer enclosing wall of the trench is not reproduced, the newly 
formed papilla having the characters of the fungiform type. Fol- 
lowing section of the glosso-pharyngeals, the papillae are changed 
but slightly, but the taste-bulbs begin to degenerate within 23 hours. 
The taste-cells are first destroyed, disappearing completely by the 
Sth day; the supporting cells soon after undergo atropky, and by 
the 28th day no bulbs are visible. At the 76th day after the division 
of the nerves, bulbs, in various stages of formation, were seen; but 
by the 209th day their development was still incomplete. Griffini 
rejects the theory of direct continuity between nerve-flbres and 
epithelial cells. e asserts that reproduction of the papillae after 
their partial or complete removal always takes place. The repro- 
duction of the taste-bulbs, following the removal of a papilla or after 
‘gection of the glosso-pharyngeal nerve, is effected in the following - 
way: The axis cylinders of the divided nucleated nerve-fibres are 
regenerated and penetrate the epithelium ; active prolification of the 
adjacent epithelial cells then occurs, the latter arranging themselves 
around the interepithelial nerve-fibrils and formirg the “a wass 
cells of the bulbs. This research of Griffini, although still incom- 
plete, is a valuable contribution, not only to our Enowledge of the 
taste organs, but also from its bearing upon certain histogenetic and 
morphological questions. The results attained by him, respecting 
the origin of the taste-bulbs, are in the main very different from 
those reached by such observers as Ranvier, v. Vintschgau and 
Honigschmied. Griffini has likewise made a similar experimental 
study of the organ of smell, the motorial end-plaze of the muscle- 
fibre, and the retina of ths lower animals, the results of which have 
not yet, I believe, been published. E. TUcKERMAN. 


Hine Vorrichtung sur FKarbenmischung, eur Diagnose der Farbenblind- 
heit und eur Untersuchung der Contrasterecheinungen. E. HERING. 
Pfliger’s Archiv, Vol. 42, p. 119. 


This plan of Hering’s for color experiments has the merit of great 
simplicity. A dark room is provided with a rectangular hole in 
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a window-shutter in which two frames, which can be filled with 
diferent colored glasses, move up and down. The frames are only 
three-sided, so that the adjacent edges of the pieces of glass may be 
exactly contiguous. If one frame contains blue glass and the other 
the complementary yellow, a sheet of paper thus lighted up will 
appear white. It is, of course, necessary that a line drawn from an 
point of the paper to every point of the glass should, when produced, 
strike the evenly illuminated sky; to this end the window must 
face the north, or else the room can only be used on a cloudy day. 
Since exactly complementary colored glasses are not easily to be 
obtained, it will usually be necessary to take three colors to make 
white light ; thus if a given blue and yellow make a greenish white 
then half of one frame (which is twice as long as the opening) should 
be fitted with red glass, and enough of the red should be shoved in 
to make the paper exactly white. An exact white cannot of course 
be distinguished from a pale color unless part of the paper*is lighted 
up by white light from another opening and protected from the 
colored rays. To get the blackest possible background, the paper 
may be suspended across a larger hole which looks into a black- 
lined box. 

To test for color-blindness, a rod is put up at such a distance from 
the window that (if the glasses are red and white) the red and the 
subjectively green shadows are side by side on a paper ie big 
enough to receive them. By cutting off some of the white light by 
means of a pasteboard slide, the two shadows are made of the same 
degree of brightness, and to any one who is completely red-blind 
they will look exactly alike,—it makes no difference what color he 
pronounces them to be. The copper-red glass of commerce will 
usually need to have a little blue mixed with it to produce the color 
which he is completely blind to. 

The advantage which Hering claims for this plan over that of 
rotating disks, aside from its simplicity, is the greater constancy of 
the colors that are produced ; paper varies more in color than glass, 
and its color clfinges more with different degrees of illumination. The 
plan is particularly well adapted to experiments in contrast. The sub- 
jective color is extremely vivid and beautiful, sometimes even sur- 
passing the objective color. The chief objection to Hering’s view 
that simultaneous contrast is a physiological effect and not a mere 
illusion of the judgment, is that the contrast is not greater witha 
ape intensity of the inducing field. But Hering says that with 

ig arrangement the contrast ts greater. He first puts up a red 
glass and a colorless glass with a shadow-casting rod in front of 
them, and then he covers the colorless glass with sheets of tissue 
paper until the contrast green reaches a maximum. He then draws 
out the red glass and pushes it back gradually; as he does so, the 
contrast green grows stronger and stronger. It seems to us that the 
reasoning here 1s not quite conclusive. It is merely shown that the 
degree of grayness which suits a certain degree of redness best, is 
in turn best suited by that particular degree of redness. In other 
words, choose, out of all possible graynesses, the one that gives the 
best effect of contrast with a certain redness, then no other redness 
will give so good an effect of contrast with that particular grayness. 
It is not shown that a more saturated green would not be produced 
with a different redness and a different grayness (though experi- 
ments which he has not described may have enabled him to infer 
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this); one cannot hel being on the lookout for that “favorable 
difference,” independent of absolute color or brightness, which 
Neiglick has shown the existence of in brightness cones si cite 


Ueber dis Ursachen der E ropsié. Dosprowotsky. Archiv fir 
Ophthalmologie, Vol. 88, 2, p. 218. 


After the performance of certain operations upon the eye, the 
patient sometimes sees everything violet, rose-colored or reddish, 
or in some cases of a bright red, even a blood-red, color. Occasion- 
ally darker objects look green. The affection lasts sometimes fora 
few minutes, sometimes for days; since its first accurate description 
in 1881, over thirty cases have been noted. Dobrowolsky has con- 
firmed by aan, the hypothesis that it is due to an after-image 
of some Dright opie as the edge of the sun ora Bright cloud. He 
widened, the pupil of one eye by atropin, and then found that after 
looking at a bright cloud near the sun, or the edge of the sun itself 
all white objects in a roóm looked violet. This violet color | 
sometimes for a quarter of an hour, and it was succeeded by a state : 
of excitation of the retina, during which, for an hour, all objects 
looked yellow, orange, or carmine-red. With the other eye, the 
pupil of which was kept narrow for purposes of comparison, a sharp, 

istinct after-i of the sun was obtained which was bright blue 
in the middle aad violet on the edge. The widening of the pupil is 
then, under ordinary circumstances, a necessary condition for the 
production of the phenomenon. Violet-vision would be a better 
name for it than red-vision; it might be expected to occur more 
frequently were it not that the eyes are usually protected from a 
bright light when they are in a condition favorable to bringing it on. 


(1) Ueber die Zeit der Erkennung und Benennung von Schrifissichen, Bil- 
darn und Farben. James McKgen Carrerin. Wundt's Philos. 
Studien, TI (1885), pp. 635-650. Also in abstract eby the author, 
Mind, XI (1886), pp. 63-65. 


(2) Ueber die Trägheit der Netzhaut und des Sehcentrwms. JAMES 
McKren Carrett. Wundt’s Philos. Studien, III aaa) l, pp. 
94-127. Also, slightly abbreviated, Brain, Vol. VILI, pp. 295-12. 

(3) The Influence of the Intensity of the Stimulus on the th of the 
ee Time. James MoKeen Carrere. Brain, Vol. VIII, 
p. 512. 


(1) Inthe time measurements of which this study consists, compli- 
cated apparatus was avoided. For the first series, a kymograph 
drum was covered with white paper, on which the letters, pictures 
or colored spots to be shown, were pasted. Between the drum an 
the subject was a screen, and in it a horizontal slit of adjustable 
length, through which the letters, etc., were to be viewed: The letters 
were so spaced that when the slit was 1 cm. long, the second letter 
was brought into view as the first disappeared ; when the slit was 
2 cm. long, two letters were constantly in the field, and soon. The 
following are the average times from nine subjects: ; 
Length of slitinmm..........1 25 6 10 20 80 40 50 60 
Time in thousandths of a gec., 499 356 292 248 225 200 202 198 198 


From this it appears that about 0.25 s. was required for each letter 
when the slit was 10 mm. long and one letter at a time could be 
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seen. This, however, does not fully represent the time needed to 
recognize and name a letter, because the name of the first letter was 
being automatically pronounced at the time that the second letter 
was coming into recognition ; the full process is about 0.1 g. ie Ae 
When the slit was still longer, the overlapping process was extended 
and while the first was being recognized, several letters were going 
through the preliminary stages. Some subjects were assisted b 
having as many as five letters in the field at once. When the slit 
was shortened instead of lengthened, the times are longer; greater 
concentration of the attention was necessary, and the overlappin 

rocess did not take place so readily. Counting letters or dots too 
onger than naming the letters, but was shortened if they were 
grouped by twos, or better still, by threes. 

In the second geries the subjects read connected and unconnected 
letters and words, and the time for a fixed number was taken with 
a pocket chronometer. Reading as fast as possible, it took about twice | 
as long to read unconnected words as connected ones, that is, about 
0.25 s. per word, which is about the same as for ordinary reading of 
connected words. Thereading of connected letters and words seems 
to be facilitated by an overlapping of processes like that in the first 
series. Disconnected letters were read a little faster than discon- 
nected words, and Latin faster than German letters. The time per 
word for 100 connected words, read as rapidly as possible, was for 
Dr. Cattell himself: English 0.188 s., French 0.187 German 0.250, 
Italian 0.327, Latin 0.434, Greek 0.484, following the order of his 
familiarity with those languages. It took about twice as long to 
name colors and pictures as words and letters, the extra time seem- 
ing to be spent in hunting for their names, which in the case of 
letters and words come of themselves. . 

a With the inertia which continues sensation every one is familiar 
in the form of after-images, but that which hinders its beginning is 
not of common observation and has been little studied. It is the 
time a oes the overcoming of this latter kind of inertia that 
the author has measured. The instrument used was the gravi 
chronometer, which is essentially a device for letting a screen wi 
a horizontal slit in it, fall in front of the object that is to give the 
stimulus. Before and after the fall the object is hidden ; it is seen 
while the slit passes over it. A slit 1.8 mm. wide corresponded in 
these experiments to 0.001 s. The objects were colored surfaces, 
letters, and German and English words. The illumination was 
lamplight or that of the clear sky. The colors were red (rather 
dark), orange, yellow, green, blue, and violet (slightly red). In show- 
ing these by means of the chronometer, a length of time was found 
at which each could be distinguished from a corresponding shade of 
gray, about nine times in ten. Seven subjects with sky illumination 
gave average times as follows, the unit being 0.001 s.: red 1.28, 
prone 0.82, Mowe 0.96, green 1.42, blue 1.21, violet 2.32; the shortest 
of all being 0.6 for orange and yellow, and the longest, 2.75 for violet, 
When the first stimulus was followed immediately by a second 
(white, orange, and blue were tried), the times required for the first 
to- produce its sensation were longer. With Jamplight the times 
were also longer, and the order of quickness changed. The five 
grades of lamplight tried seem to justify the generalization that 

‘the time colored light must work on the retina in order that it may 
be seen increases in arithmetrical progression as the intensity of 
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the light decreases in poo ca POETON The length of time . 
for letters and words differs with the size and kind of type (Latin or 
German), and for words with theirlength. Letters and words in type 
of the size of the body of this magazine were read correctly half the 
time at from 0.001 s. to 0.0017 s. The time for words was in some cases 
even shorter than for letters, As before, the effect of an immedi- 
ately following stimulus was to lengthen the time needed for seeing 
the letter or the word, but if it did not follow within 0.006 s. its 
effect was reduced. The times needed to see colors and letters rep- 
resent not only the inertia of the retina, but also that of the brain ; 
at least it may be supposed that stimuli acting on the retina fora less 
time do ie some effect, which, however, does not reach con- . 
sciousness. 

Some experiments were also made on the grasp gf consciousness. 
Sets of from four to fifteen short perpendicular lines were shown for 
0.01s. Of the eight persons tried, two could give correctly the 
number seen up to six, two up to five, three up to four, and one not 
go many. ‘Tried in this way, groups of letters are harder to grasp 
than groups of figures, because no combination of figures has a 
wholly strange look. A smaller number of words could be read 
than single letters; only half as many disconnected as connected 
words; and only one third as many disconnected letters as letters 
in words. In these eriments, especially in the last group, the 
individual differences of the subjects were considerable. 

(3) Dr. Cattell’s experiments extended only to variations in the 
intensity of light and inductionshocks. Six grades of light were made 
by putting smoked glass before a Geissler tube, corresponding respec- 
tively to 315, 128, 28, 7 and 1 when the full light was counted as 1000. - 
Two grades of higher intensity were made by putting lenses before 
the tube, but their relative intensity could not be fixed. On the 
basis of 150 reactions on each, reaction ‘times were found varying 
for B. from 0.308 a. with the faintest light, to 0.168 s. with the brighest, 
and for C. from 0.2518. to 0.1288.; to these, however, tae author does 
not attach an absolute accuracy, the important point being their 
relation. The decline took place with Ana increase of intensity 
except oncs for B. Four grades of electrical stimulation were reacted 
to in times from 0.1828. to 0.1688. for B. and 0.16483. to 0.131 8. for C., 
the decline being as before, including the exception of one for B., 
where perhaps the very violence of the stimulus caused a retarda- 
tion of the reaction. On continuing the experiments to more com- 
pao processes with grades of light corresponding to'315, 23, and 

, the experimenters found (giving the figures in the order of intensi- 
ties from the greatest down) as follows: | 
i Ga bhon ime, B. 0.0496., 0.0758., 0.100s.; C. 0.0858., 0.1198., 
1148. 
Will time, B. 0.049 s., 0.0278.,0.0208.; C. 0.0828., 0.0808., 0.0788. 


The hey of Pure Alcohol on the Reaction Time, with a Description of G 
ew Ohrono . Josgpu, W. WARREN, M.D. Journal of Phy- 
Biology, Vol. , No. 6. I 


It must have been disappointing to the expérimenter, as it cer- 

tainly is to the reader, that this fully reported study should have led 

to such insignificant results. After more than eight thousand reac- 

tion-times taken, the conclusions are scarcely more than probabil- 
& ; . 
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, ties, among which these seem to be the best supported, namely, that 

alcohol favors change of the average reaction time from its normal 
amount, and that there seems to be no constant and direct connec- 
tion between the reaction time, efther “in quantity or in quality,” 
and the taking of alcohol. These experiments were made before 
attention had been called to the distinction between what Wundt 
calls motor and sensory reactions, that is, between those that are 
automatic and those (distinctly slower) that are accompanied by full 
pene processes. The figures found for the normal reactions, from 

130988. to 0.2001 8., would mark them as of the intermediate or 
mixed class from which uncertain results are apt to follow. The 
action of the stimulant in inclining the subject toward the motor or 
sensory form of reaction is not known; it may differ from subject to 
subject, or even with the same subject at different times. Absolutely 
irreproachable ekperiments on reaction-times are not easy to carry 
out, and certain conditions of experiment perhaps have been too 
little regarded in these. 

The new chronoscope described is an improved form of the Exner 
Neuramebimeter (Psychodometer of Obersteiner) designed by Prof. 
H. P. Bowditch. In both instruments the time measurement 
depends on tuning-fork vibrations; in the earlier one the fork 
carried the writing point, and a smoked plate was moved beneath 
it; in the new one the fork carries a smoked card and is drawn 
backward ; the writing point is fixed, except as its movements are 
controlled by an electro-magnet. A chief advantage of the new 
instrument is that the subject of experiment can be placed ata 
distance and out of the range of any disturbing noise from it. 


EHaperiments on Tetanus and the Veloctiy of the Oontraction Wave th 
Striated Muscle. Jonn P. CAxPBELL. Studies from the Biol. Lab. 
J. H. U., Vol. IV, No. 3. 


The muscleg experimented on were the neck retractors of the ter- 
rapin, their length and character making them unusually appro- 
priate for such work. The author set himself to determine, first 
the least number of stimuli per second required for tetanus, and 
second, the rate of transit of the wave of contraction. The curar- 
ized muscle at 4° C. loaded with about 8 gr. and stimulated by 
an induction shock once per second, showed tetanus; at 9° five 
shocks were required, at 21° twenty-five, and at 28° thirty-four. 
The curarized gastrocnemius of a frog at 254° required thirty-seven 
stimuli per second, ten more than the highest figure before given; 
a, difference due, in the opinion of the author, to the sensitiveness of 
the apparatus used. The character of the muscle itself is also a fac- 
tor; its influence is thus generalized: “the more extensible a muscle 
is, the fewer stimuli per second will suffice to tetanize it.” In vary- 
ing the strength of the stimuli, it was found that'those which singly 
were too ae t to produce contraction might result in tetanus if 
repeated with sufficient rapidity. The rate of propagation was found 
to be from 2 m. to 2.62 m. per second, with a rapid decline through 
fatigue (and an increase with increase of load). As regards the 
direction and rate of stimulation between the electrodes, the experi- 
menter found that, except when very strong, it starts from the 
cathode and goes toward the anode at a rate much greater than else- 
where in the muscle, as high in fact as 13 m. per second. Some of 
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a apparatus used was of improved form originating with the, 
urnor. ' 


The Reinforcement and Inhibition of tha Knee-jerk, H. P. ROWDITON, 
M.D. Boston Med. and Surg. Journal, May 31, 1888. 


The interesting experiments of which this paper is a preliminary 
report, had for their object the study of the effect of time upon the 
reinforcement of the knee-jerk. ey start from the well known 
fact that the knee-jerk is for a time reinforced when preceded by 
other muscular action. The subject, having taken his poni i 
and been connected with the recording apparatus, at a bell signal 
gripped a piece of wood with his right hand. The bell signal 
was followed at from zero to 1.7 seconds by a regulated blow on the 
patellar ligament producing the Jerk. The experiments were made 
in courses of about an hour, each embracing. several series. Each 
series was begun by a number of simple knee-jerks, to be used as a 
basis of comparison with the reinforced ones that followed. The 
difference between the averages of these parts of a single series was 
known as the special reinforcement; that between the second part 
of any series and the average of all the first parts of the same course 
Was ihe general reinforcement. In the cut which represents graphi- 
cally the regults of 551 normal and 624 reinforced records on four 
pables the curves for thespecialand general reinforcements follow 
nearly the same course. Ifthe hammer stroke was less than 0.4 gec. 
later than the signal for clinching the hand, the extent of the knee- 
jerk was increased ; if it was more than 0.4 sec. lster, the extent was 

ess than normal, till at about-1.7 sec. it again became normal; that 
is to say, by a clinching of the hand, the spinal centres for the knee- 
jerk are frst excited, then depressed, and then gradually return to 
their normal condition. Says Professor Bowditch : ‘‘ We-have in this 
alternating action a phenomenon which cannot fail to throw light 
upon the nature of ‘inhibition,’ and lig) destined perhaps, when 
fully understood, to establish the interference theery on a firm 


Ueber die Wahrnehmung der Geräusche. Enner Batcoxe. Wien. Sitzb. 
Ste Abth., XC (1884), pp. 199-230. 


On the ground of certain experiments, Exner published the con- 
clusion, in 1876, that we hear tones and noise with the same o 8. 
The present paper is a further study of the same question made by 
the author in connection with Profs. Exner and Fleischi. If this 
conclusion is true, and both are perceived with the same structure of 
the ear, they should show points of similarity. And such they do, 
both in common experience (witness the representation of cannon- 
ading by drum strokes), and in suitable experiments more clearly 
still. riments were b on explosive noises as the simplest. 
Having adapted a flame and rotating mirror to the study of such 
sound waves, the author first tried the report given in forcing a 
rubber stopper out of lead tubes of various lengths by compressed 
air, which proved to be a series of waves of decreasing intensity ; 
and later, the explosion of soap-bubbles of hydrogen:and air, which 
gave a solitary wave. Discriminations of high and low could be 
made with both, corresponding with the length of the tube and the 
size of the bubble, as should be the ease if the noises are heard with 
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the tonal ee of the ear. It was further proved that a series 
of short and sharp sounds like those of a watchman’s rattle, provided 
all extra accompanying sounds were fully damped, could be as rapid 
as G00 or more per second before producing an even tone. The 
corresponding parts of the ear leap into vibration at the first impulse 
and as aa A subside. This makes possible a wide range of untonal 
sensations. tone arises from continuous, even, and regular stimu- 
lation, noise arises from short, irregular and suddenly varying 
stimulation ; and the two classes of sound pass into one another by 
insensible gradations. The complex noises, rustling, hissing, blow- 
ing, etc., can be reduced to noises as simple as those tested, differ- 
ently combined, varied in quality, intensity and rapidity, and 
accompanied in ree degree by true tone. These experiments 
do not exclude the possibility of special organs for noise-hearing, but 
they seem to m&ke their assumption, which is attended with difħ- 
culties, unnecessary. 


Hin Kinestasthesiometer, nebat einigen Bemerkungen über den Muskel- 
sinn. E. Hirzia. Neurol. Centralblatt, May 1 and 15, 1888. 


The kinesisesthesiometer, less formidable than its name might 
suggest, ig a set of 17 wooden balls for testing ‘‘ muscle-sense.’’ The 
balis are about 7 cm. in diameter, and graded from 50 to 100 ers. by 
10’s, from 100 to 300 by 50’s, and from 300 to 1000 by 100’s. For use 
with the lower extremities, a stocking is provided with a pocket at 
the heel for the reception of the balls, the patient lying on his-back 
during the experiment. The advantages of this device over others 
mentioned by the author consist in its easy and speedy application 
and in its portability. Previous measurements of the fineness of 
discrimination are discussed, and one tenth, the smallest difference 
for which this apparatus is adjusted, is taken as about the limit of 
sure discrimination with the upper extremities for normal subjects, 
and thus as an appropriate starting point for testing those whose 
sensibility iœ blunted by disease. For the lower extremities the 
limit is one tenth or more. 

A large portion of the paper is taken up with a discussion of what 
is really measured im tests of this kind, and particularly of the 
hypothesis of a special central raftsinn. The author is not opposed 
to such an hypothesis—in fact, does not see how voluntary motion is 
to be explained without it—but at the same time does not believe 
that it is necessarily a conscious sensation, nor independent of the 
centripetal sensations from muscle, skin, and joint. He adds an 
interesting critique of arguments pro and con, together with three 
cases from which such a sense might hastily be deduced, but which 
on closer examination are inconclusive. In such experiments he 
considers one measures the sensations of movement in the most 
general meaning of the word, hence the name of his instrument. 


Grundiinien sur Erforschung des Helligketts- und Farbensinnes der 
seh Virus GRABER. Prag, Temsky; Leipzig, Freytag. 1884, 
pp. 382. ` 


`The question of the color-sense of animals has been put into a new 
stage of development by the admirable experimental work of Vitus 
Graber. His investigation has hardly received the attention which 
it deserves, and it seems worth while to give a summary of his results, 
although they are already four years old. 
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In studying the function of the eye in animals, it would seem to 
be self-evident that the color-sense ought to be sharply distinguished 
from the brightness-sense. If an animal is merely given the run of 
several different colored boxes, he has no means of ne whether 
his experimenter wishes him to choosea resting place on the ground 
of color or of brightness; he may prefer a dark blue box to a bright 
red one, although with equal brightness, his choice would be for red 
rather than blue. It is absolutely necessary to eliminate the ques- 
tion of brightness before attacking the question of color, and this, 
strange as it may seem, has hjtherto not usually been done. What 
is still stranger, both of the erroneous conclusions that are possible 
in the case have actually deen drawn. i 

The first experiments on the color-sense of animals were made by 
Paul Bert in 1869, on daphnids. These little animals strongly pre- 
ferred the yellow-green to the other portions of the spectrum, and 
M. Bert had no hesitation in concluding that they did go on account 
of its greater brightness; he even infers, what is still worse, that 
“throughout the whole visual region, the difference of brightness of 
the different colored rays is the same for them as for us.” On the 
other hand, Lubbock’s experiments on bees, ants and wasps, though 
exceedingly painstaking in other respects, were not sufficiently con- 
trolled by other experiments on the brightness-sense of these little 
animals. Mereschkowsky (Compt. Rend. I, 93, p. 1160) distinguished 
between the two kinds of sensitiveness, but from the fact that 
certain low crustaceans did not react to differences of color, he 
inferred that they are not able to distinguish colors. Experiments 
of this kind, as Graber points out, can give only positive results, not 
negative ones. If the greater portion of the animals experimented 
upon leave the blue box for the red one (the brightness being equal) 
then the fact that they prefer red proves that they can distingui 
red ; if they distribute themselves equally, it is merely shown that 
they do not, under the given circumstances, prefer one color to the 
other, not that they are incapable of distinguishing between them. 

Graber’s experiments were conducted with very great care, and 
his conclusions are also, for the most part, unexceptionable. He 
experimented on about fifty different animals. He preferred to 
offer his animals the choice of two boxes only at a time; -he rightly 
considered that to ask them to bear in mind and to choose between 
four different colors at once is to put too great a strain upon their 
mental powers. Each species was tested first for its preference in 
regard to brightness and darkness. Colored lights were obtained by 
means of glasses and solutions (fifty-eight in number), all carefully 
tested for their color by means of Zeiss’ micro-spectroscope, and for 
their brightness by a Rumford photometer. On account of the diffi- 
culty of obtaining different colors of equal brightness, the animals 
were usually offered first a choice, say between a brighter red and a 
darker blue and then between a darker red and a brighter blue. 
If, as they often did, they chose the same-color in both cases, this of 
course plainly showed a strong preference for that color, irrespective 
of brightness. The caterpillars of Vanessa urticae, for instance, 
chose a bright blue rather than a dark red chamber in the propor- 
tion of 196 to 66; but they also preferred a dark blue to a bright.-red 
one in the proportion of 198 to 81, in spite of the fact that in colorless 
chambers they preferred light to darkness in the ratio of ten to one. 

Graber’s results are extremely interesting. Thoy establish beyond 
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doubt the existence of a very widely distributed color-sense among 
animals; of the fifty animals experimented upon, no less than forty 
showed strong color preferences. There is, of course, no reason to 
suppose that those which did not react to color differences are insen- 
sitive to color, but merely that they are indifferent to colored resting 
places; they include highl wap hep pe animals, as the cat, the 
inea-pig, the rabbit, the dove, the hen, the ot and the turtle. 
sensitiveness to ultra-violet light, which Lubbock established for 
ants and daphnids, Graber finds to be very common—nearly all of 
the twenty animals which he examined in this respect exhibited it. 
The bullfinch (Pyrrhula vulgaris), for example, showed a preference 
coefficient of 2.5 for blue with ultra-violet over blue without ultra- 
violet. Chrysomela, which loved darkness, and had a strong prefer- 
eence for red over every other color, was absolutely indifferent 
(190 : 194) to red and black, while it distinguished between white with 
and without ultra-violet with the instances 72 and 154 respectively. 
In general, animals which love the dark are red lovers, and those 
which love the light are blue lovers, but this is not a rule without 
exceptions, and Graber considers that no adequate explanation can 
at present be given of it. The strength of the preference between 
red and blue is greater than that between any two colors that are 
nearer together in the spectrom. 

But the most interesting results were obtained with eyeless and 
blinded animals. The common worm was known before to be sensi- 
tive to light, but it was believed by Hofmeister and Darwin that it 
was sensitive only at the cerebral end. Graber obtained for it a 
preference of five to one for black over white when whole, and of 
three to one when, in order to be sure of getting the right end, 7mm. 
in length had been cut off from both ends. In this amputated 
‘condition its preference for red over blue (8 to 1) was nearly as great 
as when uninjured. The animals selected for blinding were the 
triton and the cockroach. In the case of the former, the eyes were 
removed, the heles filled up with wax and the whole head covered 
with athick cap ofthesame material. (In this condition, and without 
food, they lived and remained active for months.) Of 2102 trials, 
there were 674 cases of seeking the bright compartment, and 1428 of 
seeking the dark one; the preference for green over blue was 5 to 3, 
for red over green it was 2 to 1, and for white without over white 
with ultra-violet it was 5 to 2. Control-experiments were made in 
this case as in others, to exclude the effects of heat, though there was 
no sensible difference of temperature between the two compartments. 
The cockroach had the antennae removed and the head covered 
with a thick coating of black wax. It gave a preference coefficient 
of 2.8 for black over white, and of 1.7 for red over blue; the corres- 

nding numbers for the normal animal were 7 and 5. It could even 

istinguish plainly between rather slight differences of brightness. 
Herr Graber hdmits that though he was already accustomed to sur- 
rises, these last results threw nia into a state of actual excitement. 

e is of the opinion that the animal is induced to go into one 
compartment rather than another by means of a special skin sensa- 
tion,.and not of a mere change in the carbonic acid production, 
though that is known to be affected by a difference in color of light ; 
the motion is so ees and energetic that he thinks there is not time 
for it to be caused by a feeling of lack of breath. Moreover, such 
low animals as snails, when their eyes have been destroyed, quickly 
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develop new ones out of depressions in the skin. One is reminded 
of the experiments of Fontan, in which a hypnotic subject readily 
sorted with his hands colored wools which it was impossible for 
him to see, though these are, of course, far too extraordinary to 
be accepted from a single instance. 

Several questions which have been hotly discussed would seem 
to be On disposed of by Graber’s experiments. (a) It is 
plainly established that animals have a color sense. Grant Allen 
affirmed that it is very rarely that animals react to differences of 
color, which shows, as our author remarks, the danger of investi- 

ting nature after a purely speculative fashion. (#) Do colors look 
the same to animals as tous? To those'which are sensitive to ultra- 
violet, and to those, if there are such, which are insensitive to red 
they evidently do not; white, and every other cqlor which is not ofe 
Pona purity, must look different to them. As regards others, 

ere was never any ground for discussing the question; there is no 
possibility of answering it one wayor the other. (e) Magnus and 
others have said that certain animals which have no cones in the 
retina must be for that reason insensitive to colors. It,is now plain 
that the color effect must be due not to any particular morphological 
structure, but to the presence of certain chemical substances decom- 
posable by light. (d, The existence of colored flowers and fruits is 
certainly not essential to the development of a color sense» It is not 
even true that flower-loving animals have a more highly developed 
color-sense than others; the flea which infests the dog reacts to 
much finer color-differences than the bee. (e) The theory that the 
men of Homer’s time hed any difficulty in distinguishing colors will 
have received, it is to be hoped, its deathblow. 

We have only two criticisms to make upon Graber’s work. He 
does not give sufficient importance to the fact that the choice which 
his animals exhibit is choice of a place of abode, and that they might 
have different color-preferences for small objects. He does not 
seem to have offered his animals the choice between green and blue 
without ultra-violet: with blue with ultra-violet and green, they 
gave very marked reactions. CLE. 


Some Observations on tha Mental Powers of Spiders. Grorar W. and 
ELIZABETH G. Paokuam. Pp. 36. Reprinted from the Journal of 
‘Morphology, Vol. I, No. 2, December, 1887. 


. These entertaining experiments upon the mental powers of spiders 
extended to the sense of smell, their hearing, maternal emotions, 
sight, color-sense, feigning death, and their mistakes. The experi- 
‘ments on the sense of smell were conducted as follows. A glass rod 
dipped in an odorous liquid was held near the insect, and its motions 
- observed. These experiments were checked by offering the clean 
rod under the same circumstances. The odors used tvere essential 
oils, cologne, and other such perfumes. In 220 experiments on a 
number of species, but three species were found that did not respond. 
The responses were “by various movements of legs, palpi, and 
abdomen, by shaking their web, by running away, by seizing the 
rod and binding it up with web as they would an insect. . S> b 

approaching the rod with the first legs and palpi held erect.” To 
loud noises most spiders gave no sign, though one, when on the 
finger, Jumped when “bang” was shouted, and erected its head 


“ 
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when whistled at. Many more responded to tuning-forks. At the 
first approach some kinds dropped downward a distance from their 
webs, Dat seemed after a time to learn to disregard the fork; though 
they soon forgot. Removal of the palpi and several of the legs did 
not long interfere with their reactions. These tests failed with 
spiders that make no web; because of a difference in habits, it is sug- 
gested. Stillit might be queried whether the perception of the im- 
pulses of the air by touch, or from the co-vibrations of the web, were 
not what was really tested, and hed something to do with the differ- 
ence between the web-making spiders and the others. The impulses 
of the air from a large tuning-fork can be distinctly felt on the hand. 
The maternal instinct was studied in the readiness with which 
females of the species that carry their egg-sacks attached to them- 
eselves, would reagcept them after they had once been removed. 
Most failed to remember them for 48 hours, some for 24. A spider 
of another yes however, resumed the care of her eggs after 
being away from them and her web for 51 hours. The sense of 
‘sight was tested with cocoons also, and led to the very interesting 
result that spiders that are used to seeing their cocoons, recognize 
them at a distance of several inches, while those that carry them 
attached to their own bodies and so know them only by touch, fail 
to recognize them by sight, even at very short distances, but know 
them at once by touch. The spiders investigated seemed very 
partial to red-lighted areas. They were, however, such as “are 
found during the day, running among dead leaves or hiding under 
stones or wood.” The experiments made are unfortunately not 
fully conclusive ; for the differences of illumination in the different 
areas, which might be supposed to influence spiders of such habits 
considerably, were apparently not taken into account, and a negative 
conclusion as to temperature was drawn from the disinclination of a 
single specimen, blinded with parafine, to change the places in 
which he was set down. Feigning of death differed much in differ- 
ent species ; 210experiments on 19 species were made. Most spiders 
do not instantly become still, nor remain absolutely motionless. 
They showed Boe of a cataleptic condition, and were not 
ingensitive to pain. Keeping still in one place serves the double 
purpose of rendering the insect less conspicuous, and keeping it 
where it can easily find its way back to ita web. Running and 
jumping spiders whose dependence for escape is in their agility 
show this instinct poorly developed or not at all. The cocoons o 
other genera or pith bails could be palmed off on some for their 
own cocoons (though when a cocoon and a pith ball were presented 
at once they chose the first), and one even accepted a lead shot 
covered with web, much to the discredit of her muscle sense. 


-> . 


ITI.—HYPNOTISM. 


Einiges uber Suggestion. ERNST Jenprdssix. Neurol. Centralblatt, 
May 15 and June 1, 1888. 


The, subject of the experiments described in this paper was a 
woman of twenty-seven years who had added to a family history of 
suicide and apoplexy a personal history of convent life, seduction 
theft, three years and a half in men’s clothing and occupations, jail 
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and hospital residence, and major hystero-epilepsy. She was anæs- 


thesic on the right side, and the visual fields of both eyes, especially ` 


the right, were reduced. She was hypnotizable at a word and very 


open to suggestion. , She showed all the common hallucinations, ` 


followed su ions, made in the hypnotic condition, after awaken- 
ing, without memory of the suggestion; could in the same way be 
made to cease breathing for from 2} to 34 minutes, or to become un- 


. hypnotizable..“But the most interesting experiments were with 


suggested burning. Besides being blistered with filter er and 
burned with a paper box so as to take three weeks in the healing 
and leave a scar, when a notched ring was applied to her left arm a 
completely corresponding blister appeared on the right. A letter K 


stamp, such as is used in marking washing, was pressed for hot iron 


upon her left shoulder without her having segn ay a blistere 
developed on the corresponding point of the right shoulder repre- 
senting the form with considerable exactness, but reversed as in 
mirror-script. Another experiment of the same nature was as 
follows: A letter J was drawn on paper, shown to her, and pressed 
on her left arm as glowing metal. is letter was transferred, but 
not reversed. Experiments with the magnet were very successful so 
far as transfers were concerned, but the author could not convince 
himself that the effects were due to magnetic influence. The ex- 
perizhents were executed with great care, and what the author had 
py in mind, namely, that well FRR hypnotism is not a 
ocal phenomenon of France, is unmistakably demonstrated. 

After recording the experiments, the author gives his theory of 
the psycho-physics of hypnotism and suggestion. His view, the 
reasons for which were set forth in an earlier paper (De VAypnolieme: 
Archives de Neurologie, 1886), is that the hypnotic sleep is caused by 
a cessation or limitation of the associative functions of the brain. 
When awake there is constant associative action; we cannot’ stay 
long upon one idea, but in the hypnotic state there is little or none 
of that action. A stimulus then, instead of starting a train of ideas,’ 
acts with concentrated force upon the limited ares, the su ested 
idea is conceived with great force and clearness, and persists like a 
cataleptic posture. The author follows the Nancy school in making 


on cover ey kind of hypnotic experiment. 
e 


explanation of transfer is not easy, though it probably has 
affinities with hysterical hemi-anresthesia. Its connection with sug- 
gestion is shown in the letter-burns above, where the letter known 
only by touch was symmetrically reversed, and the one seen was 
transferred without reversing. e case gives an uncertain sound 
for the curative effects of hypnotism, for though the seizures became 
less frequent and could be cut short in the premonitory stage, or 
even prevented for considerable periods by suggestion,’ the relief 
was not perfect. During a period of several months when she was 
little hypnotized, the patient underwent ea change} increased in 
weight and grew worse in behavior, and evidently entered upon a 
different period of her cycle. She still served to show ina mechanical 
way the earlier and frequently repeated experiments, but she was 
less susceptible to new estions, and remembered what happened 
when she was hypnotized. The reason for her change in this par- 
ticular, the author finds in the illpsionary feelings that possessed 
her. The associations to which t ey corresponded could not be 
loosened by suggestion. ae 


+$ 
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Einige aroni : Versuche mt der Hypnoss. Bregua. Neurol. 
. Centralblatt, June 1, July 1 and 16, 1888. 


* Dr. Sperling has applied hypnotism in a number of cases with 
good results, and in these articles describes eight of them. Half 
were of hystero-epilepsy, two more of hysterical paralysis, and the 
last two of hysteria in connection with the after effects of malaria 
and typhus. The first case, that of a young mansis part cular y 
interesting. He came under observation in Septëmber, 1887, wit 
well marked fits. His heredity was a and the disease of 
traumatic origin. Electrical treatment to be given up after 
á single a ama masa and hypnotizing was tried as an experiment. 
very susceptible to tion and showed improvement 
at once. The hypnotizing was followed up with other vigorous 
treatment, and theugh he relapsed three times from sufficient causes, 
by the first of January, 1888, he was recovered and at his place as 
head bookkeeper, of š large business house. The part played by the 
hypnosis, which was produced about eight times only, was the 
provenuon of the fits, thus paving the way for other treatment. 
e change which it made seems to have been the substitution of 
lighter equivalents—at least, several attacks of dizziness and faint- 
ness, and, later, two of griping and diarrhea, were so regarded by the 
doctor. The next case was of a married woman whose first seizure 
followed the relation of a horrible incident to her when in a state of 
nervous exhaustion following child-birth. The disease later became 
chronic. The third was a young woman of neurotic heredity who 
suddenly fell in a fit on the street. With both these the conditions 
of home life were such as to continue the disease rather than favor 
its cure, but the good effects of hypnotic treatment were clear, 
especially in the last, where practically no other ey was 
employed. The fourth case was under treatment for too short a 
time to count for anything except an experiment. In the fifth and 


. sixth the treatment was apparently completely successful, and, 


+ 


perhaps, as far 2s mere functional disturbance was concerned, in the 
seventh and eighth. The author does not hold hypnotizing for a 
panacea; it has failed in many cases, though he has not reported 
all in which it has been beneficial. And even if it should prove to 
accomplish only a temporary relief, or one to be completed by other 
remedies, it is not an unimportant gain to therapeutics. In summary 
of his present views, he says that the systematic use of hypnotism is 
justified as a last resort; that ite use either in treatment or investi- 
gation belongs to the physician ; that the therapeutic effect depends 
on a right knowledge of the disease, on the way of hypnotizing and 
Buggesting, and on the personal influence of the physician over 
the s. that definite rules cannot be made for its application 
but that when rightly applied it is not, in his experience, follow 
with bad consequences. 


Lihypnotieme et P Ecole ds ‘Nancy. Burnaumt. Revue de PHypno- 
tisme, May, 1888. I 

This article is a brief and definite statement, by one of its leaders, 
of eight of the distinctive points of the school of Nano . The points 
are in substance as follows: 1. They do not find Charcot’s three 
stages, or any other physiological 5, without conscious or 
unconscious suggestion, and’ do find them with suggestion. 2. Hyp- 
nosis of les grandes Aystériques is the same as with other subjects. 
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3. Hysteria is not good material for the study of hypnotism. 4. The 
hypnotic state is not a neurosis ;. ite 5. can be produced in 
normal sleep with many subjects. 5. This state is not peculiar to, 
nor more an to produce with the neuropathic than with others. 
6. The school does not hold, as has been said of them, that aU sub- 
ae in the somnambulic state are pure automata and controlled, 
‘by, the will of the hypnotizer. 7: All processes for inducing hypno- 
tism reduce to suggestion; and finally, 8, suggestion is the key of 
every hypnotic phenomenon. 


De Panalogie entre Phiat hypno at Vitat normal. J. DELBŒUF. 
Revue de ’ Hypnotisme, April, 1888. : 


Prof. Delbcenf is led*by his experiments to an extension of the 

- doctrine of the Nancy school asserting the. identity of normal and ° 
sl hes sleep, to the identity as well of the normal and hypnotic 

waking states. © 


Etude sur Vhypnotieme et la suggestion. Rurar. Ibid, 


The author contends for the genuineness of Charcot’s three stages, 
but believes them true not only of hypnotic, but also of narcotic 
and natural sleep. He considers also that these three kinds of sleep 
are ali essentially the same, and under proper circumstances show 
the same phenomena. : 


Trattement de Valiénation mentale par la suggestion hypnotigue. Av- 
GUSTE Voisin. Jétd., May, 1888. 


This article ig a paper read at a meeting of the French Association 
for the Advancement of Sciences, at Oran. The author, who is 
physician in chief at the Salpétriére, tells of two cases of mania of 
persecution, in one of which he was-able to give relief and in the 
other to cure by hynotization and suggestion ; ‘also of a case of dip- 
gomania of twelve years standing successfully treated in the same 
way. All three were women. He has been able in two other cases 
to avoid the excessive violence accompanying menstruation X hyp. 
notizing the patients and suggesting that they sleep through t 
period. a 
Sur un cas de tics convulsifs avec fekolalis et coprolalie. Buror. Ibid. | 

This case, once before presented (Revus de P Hypnotisme, Oct., =) 
by Dr. Burot, is again produced to show the action of a pee mora 
treatment, leading to striking improvement and pr ve recovery. 
The patient is a young woman of good family and education, who 
` had suffered for several years from convulsive attacks in the face 
and limbs, with enforced utterance of cries and obscene words, 
together with a tendency to repeat certain words and imitate 
th geen and heard.. The treatment was by persistent ‘‘ persus- 
gion,” that is, suggestion after a somewhat hypnotic manner, though 
that state was apparently not’ produced ; hy counting the move- 
ments that she eand making her count them ; by aah her 
repeat (auto-suggestion) such phrases as, I shall want to control my- 

all alone—I will not be forced to say any bad words, etc., and 
by other similar means. There are in the disease, the doctor thinks 
two. chief factors, the enfeeblement of the conscious cerebral control 
and the exaggeration of the automatic functions. The ‘‘ moral 
gymnastics” were intended to break up the vicious habits of the 
automaton and restore to the higher centres their lost control. 


. @ 
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De la suggestion et du somnambulisma dana leurs rapports aveo la juris- 
prudence at la médecine gale. JuLes Litaxoirs. Revue de PHyp- 
notisme, June, 1888. 

Un nouvel étai psychologique. Juures Luterors. Revue de PHypno- 
tisme, August, 1888. 


M. Liégeois, the Jurist, whose memoir on hypnotic suggestion was 
lately reviewed in this journal, gives, under the above titles, two 
extracts from the forthcoming book into which that memoir has 
grown. The first is from the chapter on suggestion in the waking 
state. He recounts a number of experiments in which he was able, 
without putting the subject into the somnambulic state, to bring 
about by suggestion sense illusions and the future imperative execu- 
tion of suggestions as in post-hypnotic acts. He recognizes, how- 
ever, that the subjects are not quite in a natural condition, though 
Ya aos À go. The experiment succeeded only with very suscep- 
tible subjects that had previously been hypnotized. Their state 
seemed to be one of concentrated attention to the idea suggested, 
and this he was able to induce readily by accompanying his words 
with very energetic fixation of regard. 

In the second he gives some recent experiments on the state of 
negative hallucination, that is, the state in which on suggestion the 
subject, after apparently awaking, remains unable to perceive a desig- 
nated person or thing. With e. M——, a cette WON subject 
from the clinic of Dr. Liébeault, he found that, though she gave no 
sign of perceiving him when he stood before her or addressed her 
directly or when he pricked her with a pin, or when others asked 
her about him, yet when he made suggestions to her, impersonally 
as it were, in a high voice, she cee them out. Tests are fully 
reported which he made upon Camille 8., a subject whom he takes 
ar to pay Dr. Liébeault and he had always found of entire good 

aith in a four years’ acquaintance. Camille S. was made oblivious 
to M. Liégeois, and when awakened came into complete rapport with 
all except him® She remained anesthetic to him alone. Directly 
addressed by him, she appeared not to hear, but, addressed after the 
manner of an inner voice, she showed the somnambulic automatism 
Po She repeated words said to her in this way ; immediately 

orgot them, and upp assured a questioner that she had said 
nothing of the kind. She carried on a conversation with Dr. Lié- 
beault and a M. F——, in which M. Liégeois furnished the matter, 
though she evidently thought the ideas were her own. AJl the time 
her state seemed perfectly normal, and she could hold her own with 
the assistants. To make sure that she could really see him, though 
unconscious of it, the experimenter called her by the same kind of . 
impersonal suggestion to find a bottle of cologne (really ammonia) 
in his own pocket, which she did and enjoyed the perfume. In the 
game way she removed his shoe, and with it in her hand firmly 
denied that he was present, and assured her questioner, M. F——, 
when he spoke to him that he wags certainly insane. The experi- 
ments support the Nancy theory of negative hallucinations, ‘‘a neu- 
tralization by the imagination of the object perceived ’’—rather than 
that of Binet and Feré, that it is ‘a phenomenon of inhibition 
which produces a systematic paralysis.” If these things are true, 
the consequences may be important. They demonstrate once more 
the breadth and power of the unconscious in psychic life; they 
promise new means for discovering the author of suggested crimes; 
and, if the hallucinations of the insane, which often show a negative 
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as well as a positive character, are of similar nature, they suggest 
therapeutic possibilities. 


Des exportises médico-ligales en: matiore d' hypnottsme; recherche deVauteur ` 
dune suggestion oriminsHe. Jurgs Literors. Revue del’ Hypno- 
tisme, July, 1888. 


The real criminal, when crime is committed in consequence 
of hypndatic suggestion, is, of course, the suggester. But if he is 
an expert and has su as well that his subject refuse, in 
case he is rehypnotized for examination, to expose him, orto tell any ` 
of the circumstances of the suggestion, the’ discovery of the real 
criminal seems at first dubious. But from experiments made to test - 
this point, M. Liégeois concludes that in all, or oy all, such cases 
, itis possible to obtain an answer. He suggested tq the Mme. M— 
mentioned above, that on awaking she should see and shoot M. 
O— ; further, that she be convinéed that the idea was her own; 
that she refuse to name himself as the author of the suggestion ; 
that she swear there was no suggestion, etc. She went ugh 
the imaginary aoe was rehypnotized by Dr. Liébeault, and 
assumed the guilt of the shooting according to suggestion. Dr. 
Liébeault then suggested to her the following: 1st, that when she 
sees the author of the suggestion, if there be one, she shall sleep for 
two minutes ; 2d, that then she shall keep her eye fixed on him 
till the hynotizer says Asse; 3d, that she shall place herself before 
the author of the suggestion, spreading her skirt as if to hide him, fill 
the hypnotizerasks, Why do you wish to hide M. Liégeois? and 4th, ` 
that she shall be deaf and blind to the author of the suggestion ti 
the hy pnotizer gives the ate the end of the performance. Every- 
thing was executed according to suggestion. On returning to her 
normal state she had forgotten all. few days later, similar tests 
were. made upon a young man by the’ author and Professor Bernheim, 
with si or even more explicit identification of the suggester, 
though in one trial the professor was able by insistence partly to 
beat down the suggested amnesia. From these cases it would 
appear that though the subject may be unable to reveal the suggester 
directly, he can be got to do so indirectly by acts of which he does 
not see the bearing, indeed by anything not specially interdicted in 
the original suggestion. 


The Bevue de P Hypnotieme for April summarizes a series of articles 
on L’hypnotteme et la suggesiton-.en obstetrique, by Drs. Auvard and 
Secheyron, from the files of the Archives de Tocologis for the earl 
part of this year. From a careful study of eight cases in whic 
some degree of hypnotism was produced, they concluded that hypno- 
tism, probably in all its forms, is possible in accouchement, but is 
generally more difficult to produce than in the normal state. It 
serves as an anesthetic, but is not fully and uniformly successful, 
because the suggestion may be badly mde or not accepted py ens 
jt or because the uterine pain constantly recalls the subject 
to the waking state. If hypnotism has any effect on the progress of 
labor, it seems to be a certain slacking of the uterine contractiens.. 
It is not a means that can take the place of chloroform and chloral 
except under very unusual circumstances. It may perhaps be used 
during the dilation of theneck. Suggestion in the waking state with 
very impressible women, or the use of pseudo-chloroform and th 
like, may be of real advantage in lesse the pains. Š 
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IV.—ABNORMAL _ 


Zur Localisation des sensorischen Aphasie: Lgoporp Laquer. Neurol. 
Centralblatt, June 15, 1888. ` `. 


While the localisation of motor speech functions in the lower 
frontal convolution on the left side is one of the earliest and best 
established, that of the sensory speech function, abolition of which 
results in word-deafness, is not so certain. It has beensplaced b 
Wernicke and others in the upper temporal convolution ‘on the le 
side, and it is to that spot that the case of Dr. Laquer points. It is 
a good case because the only persistent ptom, and the one that 
persisted through the year and a half of observation till the death 
of the patient, was the uhcomplicated speech disturbance. The 
patient was a peasant woman of 74, of good heredity and intelligence 
and had been well, except for.some hardness of hearing, from ol 

In the fall of 1886 she had two fainting spells, from the first of 
which she recovered in a few minutes with no after effects beyond a 
somewhat more rapid and excited manner of speech. With the 
second she had a transient w bia of the right arm and leg, and 
immediate and lasting, vord do ess and Pek ca After the - 
second attack she showed loss of the knowledge of the use of things 
(apraxia), did not know how to use scissors, nor how to dress and 
undress herself, polished boots with the wood of the brush, etc. 
But this passed aed in a few weeks and left her, as far as could be 
seen, of sound mind. Samples of her talk are given. At first it was 
nece, to communicate with her by signs, but after a time she 
` relearned the meanings of a few phrases and household words, and 
used them correctly. Tests for word-blindness were rather inconclu- 
sive, from her lack of education. The only psychic ater os Was & 
certain changeableness of disposition ; she was often ill-tempered 
and even angry at not being understood. During 1887 the patient 
prow decrepit and died, in February, 1888, of a catarrhal pneumonia. 

he autopsy showed a spot of softening on the forward part of the 
first temporal convolution on the left side, another on the posterior 
third of the same, and a small superficial one between the an 
and second occipital gyri. Sectioning showed the fibres. softened 
below the insula as far as the basal surface of the putamen, inward 
to the claustrum, upward to below the most ventral portion of the 
posterior central convolution, and backward along the fibres of the 
inferior . parietal lobule to a Po where a plane would cut it if 
passed perpendicularly through the highest point of the interpari- 
etal fissure. Elsewhere in the brain there was no sign of disease. 
Cuts are given representing the brain as a whole and in section. I 

Of the author’s reflections on the case, the following are interent- 
ing: Word-deaf patients in general rapidly recover their under- 
standing of.words. That this one did not may have been because of 
the depth of the lesion and its having involved the fibres of the 
insula. Or, if we should refer the language function, with Charcot, 
to four codperating centres (motor centres for written and spoken 
speech, and sensory centres for heard and seen speech), the quick 
recovery of other cases might be due to the help of the remaining 
centres. This woman’s slow progress would then be explained by 
her having only one cultivated centre left to help; for her centres 
for seen and written, h had been little cultivated, or, not at all. 
Kussmaul has.held that intact intelligence is never present with 


š . 
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apraxia. Thecon was true in this case. Dr. Laquer is inclined 
to look upon it here (though he admits that it may have been only 
an effect of the other disturbances) as the result of psychic blindness 
from the small lesion on the edge of the occipital Tobe, and to find 
the reason for its early disappearance in the smal! size of that lesion. 


A case of thrombosis of the longitudinal sinus, together with the anterior 
Srontal vein, causing localsesd focs of hemorrhage, which produced 
remarkably localized cortical epilepsy. Victron Horsury. , Brain, 
April, 1888. 


The progress of one of these fits is thus described: “The patient 
was lying on his back ; first the head turned 'to the left, and he made 
a slight moaning noise; then the eyes turned upwards; he threw 
the left arm straight forwards, then upwards and outwards ; the head 
then turned slightly to the right, and lastly both legs became con- 
vulsed, the mouth slightly open.” In later ones, “‘ extension of the 
wrist, with an interosseal position of the fingers,” was noted. The 
autopsy showed lesions on the right hemisphere of the posterior one 
sixth of the middle frontal convolution and the edge of the superior, 
with congestion of the ascending convolution, cially in its adja- 
cent . and of the membranes of the superior frontal sulcus, and, 
on the left hemisphere, of a portion of the forward half of the 
middle third of the superior frontal convolution. And there was 
also on this side a general thin fibrinous exudation adhering to the 
dura mater. The case is interesting “in localizing the situation in 
man of Dr. Ferrier’s area for the turning of the head and eyes to 
the opposite side, and at the same time the anterior limit of the 
upper limb area, together with the special representation of the seg- 
ments of that limb at the anterior part of the region devoted to.it.” 


Hssat historique et criti sur te élre des peratcutions, J.H.E. 
MANIÈRE. Tete die, 1886, 


e°. 

This essay traces the resemblances of the possessions, sorceries, 
demonopathies, and psychic pestilences of the Middle Ages to the 
modern delirium of persecution, the sufferers from which fear 
poisoning or think themselves wrought upon by electricity, tele- 
phoning, etc. All are found to be alike in nature, but taking their 

ecial coloring from the knowledge and superstition of the times. 

n.the same way the ideas of greatness that make the emperors, 
millionaires, and great personages of the asylums were paralleled in 
those days by the prophets, the Messiahs and the Beelzebubs. The 
author finds þoth he ideas of persecution and those of deur to 
be stages of -chronic deliriüum, which, when it shows its course 
begins in a period of incubation, upon which follows the stage of 

ersecution, then that of exaltation, and finally dementia. The 
ogical transition from the second to the third is something 
like this: I am fearfully persecuted ; byt men of humble station 
are never persecuted ; sive Laan be a man of humble station. 


On Arrested Corebral Taichi B. Ssces. Reprint from Journal 
of Nervous and Mental Disease, Vol. XIV, Sept. and Oct... 1887. 
It is reasonable to suppose that arrested ‘development should 


throw light upon normal function in much the same way as degene- 
rations, but the brains of idiots have rarely been minutely studied 


Kx 


PSYOHOLOGIOAL LITERATYRE. T25 


with this in view. Dr. Sacha contributes such a study of the brain 
of a child two years old. Besides simplicity of fissuration, etc., there 
were found, on microscopical examination, scarcely any pyramidal 
cells, either large or small, in normal condition. The author is of 
the opinion that the changes were those of simple arrested develo 
ment, not those caused by inflammation. The cause of the arrest is 
not assigned, but the fact that the mother was thrown from a car- 
riage during pregnancy, though she was uninjured, is not to be left 
out of consideration. 


Somnambules Zeichnen., Gustav GEssMANN. Sphinx, August, 1888. 


This paper, originally communicated to the Psychologische Gesch- 
schaft, of Munich, presents the case of a somnambulic artist and 

ives two reproductions of his work. The artist is a young man of 
the better class, and has frequently been observed, it is said, by 
noted physicians of Vienna and practiced observers who testify to 
the genuineness of his state while making the drawings. His glance 
at these times eres his right arm is stiff and cold and fre- 
quently convul as in cramp. This continues several minutes, 
when, suddenly snatching paper and pencil, he begins todraw. He 
generally makes heads or jas jas es of a weird or mystical charac- 
ter. He draws rapidly, apparently not sketching an outline, but 
hatching the surface over with tangled zigzag lines in which the 
picture gradually takes form. A head which is reproduced, and by 
the way would answer well for Lear in the storm, was made in an 
hour and ten minutes of constant work. The other reproduction, of 
allegorical significance and hardly to be described, took three hours. 
In it there is certain lettering which can be made to spell out the 
stanza : 


‘Mensch lebe fromm, 

Es ist so Gottes Wille. 
f Er lenket stets die Welt, 
7 Wenn auch in aller Stille.” 

poe to his own account this picture was produced under the 
influence of a dead painter named Seleny, who has also communi- 
cated to him ata later sitting much about its signification, which, 
however, would not be of interest without the picture. The editor 
of Sphinw notes the similarity to the paranoiac designs in the last 
number of this journal. 


Traumatic Insanttties and Traumatic Recoveries. SELDEN H. TALCOTT. 
Am. Jour. Insan., July, 1888. 


This paper, which was among those read before the association of 
Asylum Superintendents, in May, gives two cases of insanity and 
two of ‘recévery traumatically caused. The first case is interesting 
chologically. A lad o$ eighteen fell twenty-six feet, striking the 
ack of his head. He was unconscious for a few hours, but only in 
bed one day. He had dull pain for a time at the base of the brain 
and down his back; this, however, was gone at the time of his com- 
mitment to the asylum, and he seemed otherwise physically sound. 
In the six weeks previous, however, he had spoken only two or 
three words, though he could converse easily in writing. He wrote 
that all spoken words sounded to him like noise without meaning. 


Fe 


. patient had the same happy effect. 
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He could hear, but not acutely. He was committed in co uence 
of an attack upon his mother made during a passionate outburst. 
At the asylum he was put to bed to try the effect of quiet. He 
shortly n to Tap n of headache. This rapidly became 
intense. In the midst of it, however, like one waking from sleep, 
he looked about and asked where he was and conversed rationally. 
The headache decreased, and after due time he was disc ed well, 
Of the six weeks of his sickness he had no memory whatever 
though he was clear as to events before and after it. The secon 

case was 8 woman who developed mania from a cranial fracture 
after eighteen years. The third was ingly and rapidly cured in 
a seventh attack of mania by a fall on his head received in some of 
his antics, and for the fourth, a blow on the head from a fellow- 


On Paralysis by Exhaustion, Cu. Fimé (Paris). Brain, July, 1888. 


© Dr. Féré gives two cases of paralysis due to exhaustion. The first 


was a blacksmith who, by two hours of extra work, brought on right 
hemiplegia, moa marked in his ar. He wae not, as far as could 
be found out, of neuropathic stock, but as a child had had nocturnal 
tremors and chorea. He was slightly ansmic, but without structural - 

defect. When examined he was found anssthesic on the right side ~ 
—most so in the arm, the position of which he could not tell in the 
dark. In walking he dragged his foot. The visual field and the. 
acuteness of the right eye were reduced, but there was no color 
blindness. The knee-jerk was increased. There was a certain 
hysterical element in the case, and the trouble was diagnosed as fanc- 
tional. The patient recovered with tonic treatment. The second 
case was a somewhat anzmic young woman of neurotic family, who 
brought on left hemiplegia by nine hours of practice at the piano. 


. Bhe some power of movement in the upper arm, but little in 


the forearm an et ala could not stand on the lofi leg with eyes 
closed, and dragged her footin walking. The knee-jerk was normal. 
There was some anæsthesis of the leg, and the forearm was insensi- 
ble to contact, uama and temperature. The position of the hand 
and fingers could not told with the eyes closed. In both cases 


' the dynamometer showed increased power on the well side, which 


ere es the alee side perce A a memng gan oron 
no in hypnotically suggested paralyses. In organic hemip : 
on the contrary, the well side generally shows a concurrent ae 
Dr. Féré notes this as a possible distinction between the two. In 
these two cases, and in others cited, an “idea” has played a pari, 
but one secondary to the exhaustion, just as in a hypnotic subj 
the suggested idea of paralysis is more quickly taken up if it follows 
some depressing suggestion, or a therapeutic suggestion, is more 
effective after one of increased vitality. - . , 


Tnsansty and ths Care of the Insane. Crank BELL. Read before the 
Medico-Legal Society of New York, March 9, 1887. 
Inaugural Address of Olark Bell as President of the Medico-Legat 
ety of New York, January 10, 1888. 


' ‘The first section of the first of these papers collates' between fo 
and fifty definitions of insanity, to which the author ‘finally ad 
his own. He speaks next briefly of the history of asylums in the 
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United States, and of the lack in our States of such a supervising 
body as the English Lunacy Commission. He denounces mechan- 
ical restraints, and recommends the boarding-ont system for all 
sufficiently harmless patients. He justly condemns corporal punish- 
ment of the insane, and pronounces against the loose methods by 
which they are commi and sometimes executed. 

The Inaugural Address outlines the work of the Society, and 
mentions the leading medico-legal societies of this country and 
Europe, and the leading European journals. 


On Insantty in relation to Cardiac and Aortic Diseases and Phthiste. 
W. Juurus Mickiz, M. D. London, 1888. pp. 98. 


This little volume contains the three Gaulstonian lectures delivered 
in March before the Royal College of Physicians of London, and 
before printed in the British Medical Journal. The subject is intro- 
duced by a discussion of intra-cerebral circulation, and the depend- 
ence of mental states upon it. Cardiac disease may induce psychic 
disturbance by altering the adjustment of either the general or Intra- 
cranial circulation, by causing changes in the quality of the blood in 
general circulation or in the brain, by leading to pulmonary disease 
or by giving rise to a host of strange and sinful sensations, a, fruitful 
soil of delusions and hypochondria. Of ie various forms of insanity 
that rise from heart disease, or are colored by it, or spring from a 
common diathesis with it, very many are of a depressive character, 
melancholia, hypochondria, delusions of persecutions, etc., or 
moroseness, querulousness, etc. Even where they begin with expan- 
sive and exalted states, the tendency, as the heart disease becomes 
grave, is toward depression. Many cases of phthisis also are melan- 
choliac, but in a portion the connection of insanities of a more active 
type with the lung disease is very clear. The special connections of 
cardiac and aortic lesions are demonstrated in a careful classification 
of 236 cases (165 individuals, all males), almost all of whom were 
under Dr. Mickle’s care, and examin st mortem by him. For 
these connections, and those of phthisis, the reader must be referred 
to the book itself. | 


Usebor Simulation geistiger Storungen. Fosrsrner. Archiv für Psy- 
chiatrie, Bd. XIX, Heft 3. 

The asserted rareness of simulated insanity does not find support 
in the experience of urban institutions and those having to do with 
the criminal classes. Prof. Furstner finds that of the twenty-five 

rsons under accusation of crime sent in nine years to the Heidel- 
bare Klinik for examination, at least twelve, and perhaps a thir- 
teenth, were feigning. Knowledge, sometimes the most exact, of 
the diseases copied is acquired by contact with the insane in prisons 
and hospitals and in the family, from newspaper accounts, and 
sometimes from slighteattacks experienced in themselves. The 
insanities feigned may be gathered into four groups: first and most 
frequent, imbecility with apathy, dumbness, or distorted reactions 
in word and deed ; second, disturbances or absence of consciousness 
usually asserted to have existed at the time of the criminal act and 
usually accompanied by sense illusions, with strange talk and beha- 
vior at intervals; third, variable symptoms, changing irregularly 
and not fitting any of the common kinds of insanity ; fourth, excited 
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states with confused and senseless expressions and inclination to 

violence. Scattering cases like the fee or paralysis or the asser- 

tion of sense illusions are not included in these four. All get their 
character from the mixed notions of insanity in the lay mind, and 
the first gets its frequency from the common notion that the insane 
are entirely abnormal, answer the simplest questions absurdly, and 
the like. Forms of insanity in which a pane emotion is the 
chief ey npn, as mania or melancholia, are seldom attempted, 
(Prof. Firstner does not know of an unexceptionable case), because, 
perhaps, the feigners instinctively foresee the great difficulty of 
maintaining false emotional states for long periods of time. The 
characteristics by which the doctor is to know the assumed insanity 
from the genuine sre given in some detail in the article. They 
apong in general from ignorance, under or over acting, or from the 
absence o a hangers not to be summoned at-will, like the balluci- 
nations and flood of ideas of mania. The greatest difficulty of all is 
with those whose criminal histories of drink, excesses, head-wounds, 
epilepsy, instability, and: imprisonments have produced in them 
psychical anomalies which, though not psychoses in a narrow sense 
yet, s they become associa ‘ with o Pone an 

8 general proneness to ex rating and lying, give strange colors to 
genuine psychoses, and Tae them hard to classify and only to be 
pronounced upon after long observation. To show with what per- 
sistance and exactness such simulation can be carried out, the doctor 
relates a case of a seventeen year old girl who feigned paralysis and 
spasm exactly, denied that she ate, alleged visions of a guardian 
angel, had the nerve to pe 8 nail through first one foot and then : 
the other in imitation. ot the crucifixion, and carried on a various 


+ 


course of deception, the feigning here being not to escape punish- 


+ 


ment, but to excite superstitious attention. 


Les faus témoignages des enfants devant la justices, A. Moret. Paris, 
1887. pp. 20. Š i 

The testimony of children, when delivered in evident sincerity, is 
of the most telling kind. Dr. Motet, however, recites four cases from 
his own experience, and cites others, in which such testimony has 
o utterly false. This lying is not malicious ; on the contrary 

e child believes he is telling the truth. Children of precocious and 
disproportionately developed imagination fail to distinguish what 
has actually happened from what they have heard, or what has 
perhaps been suggested to them by their very questioners. Bad 
nervous heredity is often an element in such states of mind, and their 
relation to cases of hypnotic suggestion is close. Such cases as these 
widen still further the field in whick doctors and lawyers must 
cooperate. ' 


V.—ANTHROPOLOGICAL. 


° ° 
Remarks on Orime and Criminal. H yaxny:Maupargy, M. D. Journal 
of Mental Science, July, 1888... ' 


The writer protests against the present ignorant inclination to see 
in every criminal a diseased person who should be treated for disease 
and not for crime. A cursory glance shows two distinct classes, ‘‘ the 
occasional or accidental,” and “the natural or essential criminal.” : 
To the first belong those who, though of no worse moral fibre than 
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their associates, yield to the stress of ill-timed temptation. From 
these the descent is by all Ercan to the “‘egsential criminal,” 
who suffers from some hopeless moral or intellectual lack. Difficult 
and well-planned crime is beyond him, though he may murder 
recklessly or from a “blind gloomy feeling of painful tension and 
unrest’’—an act between epileptic and cold-blooded crime. But 
there is’ here no “special criminal neurosis’; he is what men 
were in the pre-moral stage. With those, however, that come of 
criminal or neuropathic stock, who are congenitally immoral, we 
may begin tospeak of the “special criminal neurosis.” A third class, 
and it is quite distinct, is of those who are positively diseased —the 
insane whose crimes are of their disease. From none of these con- 
siderations does it appear that society should not punish crime. The 
punishment may become a future restraining factor in the criminal 
and in others. Fo admit this does not commit one to punishing the 
infsane, for such punishment is not deterrent, but shocks the moral 
sense of society. The really valuable study of criminology is that of 
the insane and those whose tendency to crime is hereditary; itisa 
full study of special cases, using prisons as hospitals are used in the 
study of disease. From such study may be expected a psychology 
of crime, upon which legislation can be safely built. 


Negro Myths from the ar eg Coast, Cuarues C. JoNgs, Jr., LL. D. 
Houghton, Mifflin & Co., Boston and New York. 166 pp. 


These stories are like those made popular in the mouth of Uncle 
Remus. Most of them relate the doings of animals that seam con- 
stantly wavering over into men. In such stories we see, perhaps, how 
our own were-wolves and swan-maidens looked minus the halo of 
poetry they have gathered in their decay. Several are of interest as 
showing the transformations undergone in entering another mythic 
family. The story of “De Debble and May Belle” is Blue 
except at the ending, and the main lines of the story of Buh Lion’s 
treasure-house are very near to that of the treasure-house of | 
King Rhampsinitus, told in the second book of Herodotus, and else- 
where in fiction under other titles. 


On ths Shell Money of New Britain. Rev. BENJAMIN Danks. Journal. 
of the Anthropological Institute, May, 1888. 


. From the interesting account of Mr. Danks' it appears that the 
natives of New Britain have a tolerably elaborate economic system 
founded upon their shell money. The rights of property are well 
defined. They discriminate buying and barter, having separate 
. words for each. Prices for some articles are fixed by custom, but 

others vary with the suppl . On the Duke of York Island the idea 
of interest is clear, and the established rate is ten per cent; on 
New Britajn, however, that idea is not yet perfect, the extra tenth 
returned being regarded. as a present expressing thanks. A man 
who repudiates his loan# loges his credit, likewise one that is lazy 
or a poor hand at business. There is no central authority, but 
custom is enforced by a rude expression of public opinion. es, 
except probably those against the exogamous marriage customs, are 
atoned for by money payments, the amount of which is settled b 
the higgling of the injured and the injurer supported by their friends 
and retainers. Even in war no peace is secure until the warriors of 
both sides have paid for the killing and wounding they have done. 
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This naturally acts as a strong preventive of war. The manifold 
influence of this commercial system upon the customs of the people, 
and the abuses to which it T (many not unlike those of more 
advanced commercial communities), cannot be summarized here; 
suffice it to say that it penetrates their whole lives and enters 
their ideas of a future state. It gives them the thrift and industry 
and the hardness and selfishness of the commercial view of life. 
To judge from this account, these savages are almost the typical 


` individualistic economic men go often appealed to by the orthodox 


economists. 


On Tattooing. Miss A. W. Buoxianp. Journal of the Anthropo- 
logical Institute, May, 1888. 

The author collates briefly the facts of peni Neer support of a 
theory of prehistoric intercourse. Of the two methods, by “asan u 
and by pricking a pattern in, the first is found almost exclusively 
in Australia an ica, where it is probably of tribal significance, 
or sometimes the badge of a secret society. In New Zealand and 
the Pacific islands its general purpose is decorative, and on mena 
decoration for bravery, but also tribal and referring in its pattern 
to special events. A woman tattooed on the chin is almost every- 
where a married woman. Tattooing at the entrance upon manhood 
and the instruments used in tattooing, frequently pieces of human 
bone, are only incidentally touched upon. A map of the world 
shaded to show the distribution of the methods of tattooing, and of 
the chin-marks of women, and the regions where the art has for- 
merly been practiced, accompanies the article. 


Notes histori sur les Aiszsacua. G. Dgrpnrx. Revue de l’Hypno- 
tisme, May, 1888. I 
After something of th ndary history of the founder of this 


le 
- Moslem sect and his “ss on a brief account of their Acdhra or 


religious seance is given. In the Aadhra the devotee @ances himself 
into nervous exaltation, to chanting and drum-beating. In this 
neuropathic state he also ee miracles, but each has his own; 
the one who works hi f into catalepsy does not let a viper bite 
his arm, and the snake-bitten does not eat cactus leaves. On 
entering the order each chooses what he will do and is placed in 


charge of an adept. 


On the Evohttion of a Oharacteristic Pattern on the Shafts of Arrows 


Srom the Solomon Islands. Hurry Batrour. Journal of the 
Anthropological Institute, May, 1888. 

The author traces the decoration of the shafts back to the trim- 
Ting of the joints of the reeds from which they were made. The 
h surface tended to peel off in slivers. This was stopped by 
transverse cuts, and suggested the Bie which is composed of 
lines running lengthwise of the shaft, an Te just ahead of the 
joint. On some the pattern is tolerably elaborate, and applied even 
where its use was forgotten or neglected. The explanstion is sup- 
ported by eight specimens figured in an accompanying plate. | 


Flowers and Flower Lore. Rev. HILDERIO FRIEND. pp. 704, 2d edition, 
illustrated. London, 1884, 
This volume is a thesaurus of extra-botanical information about 


< 


PSYOHOLOGIOAL ne s 731 


flowers, their connection with fairies and witches, proverbs based 
upon them, their medicinal virtues according to the old-time 
herbalists, their use in heraldry, their names, etc. It is written, 
perhaps unavoidably, in a somewhat, rambling style. The materials 
were in part gathered by the author directly from the mouths of 
English péasants ; but there is also liberal citation of prose and verse 
from other sources. The book contains besides tic te a notes, 
a catalogue of more than 160 authors who have dealt with these sub- 
jects more or less directly. 


The Oorrespondenz-Biatt of the Gesellschaft fir europe ie, etc., 
announces the formation in February of this year, of a Russian 
Anthropological Society, with its seat at the Imperial University of 

° St. Petersburg. Iks president is Dr. A. A. Jostrantzeff, Professor of 
Geology in the University ; its vice-president and secre are Dr. 
A. J. Taranetzki and Dr. 8. N. Danillo, both of the Imperial Academy 
of Military Medicine. | 


The same journal notices the first doctorate conferred by a German 
university on a candidate who offered modern anthropology as his 
principal subject. It was granted summa cum lauds by the Univer- 

» ity of Munich to G. Buschau, M.D. The title of his dissertation 
was: “ Prübistorische Gewebe und Gespinnste; ein Beitrag zur 
Kulturgeschichte.”’ 


A prime object of the American Folk-lore Society, organized early 
in this year, is the support of a journal that shall put in available 
and permanent form the fast disappearing remnants of native and 
transplanted American folk-lore, and afford opportunity for special 
studies on these and connected topics. The first number of the new 
ou April-June, contains articles on the Diffusion of Popular 

ales, by . F, Crane; Myths of Voodoo Worship and Child Sacri- 
fice in Hayti, W. W. Newell; Counting-out Rhymes, H. Carrington 
Bolton; Lanfipé Conversations, D. G. Brinton; Onond Tales, 
W. M. Beauchamp ; On certain Songs and Dances of the Kwakiutl 
of Brit. Col. (with music), F. Boaz; Songs of the Hecucka Society 
(with mee) and Stories from several Indian Tribes, by J. Owen 
Dorsey ; and in addition bibliographical and miscellaneous notes. 


VI.—MISCELLANEOUS. 


Hygiens of Refler Action. Henry Lina Tayor, M.D. Journal of 
Nervous and Mental Disease, March, 1888. 


The balance between man’s body and its environment is kept up 
chiefly by reflex action, little of which in health comes into conger 
ousness. Vigorous life of thg body requires vigorous reflexes, respon- 
sive to a wide range of external stimuli. They can remain go onl 

while they receive such stimuli; centres deprived of their stimuli 
from disuse or any other cause decline in power, and the reactions 
over‘which they preside are as it weré forgotten. Onereflex cannot 
be at its best while others are ill developed; they are mutually 
affected. Even a reflex frog reacts less powerfully with one leg if 
the nerve of the other is severed. Many of our reflexes and the 
adjustments of the centres which control them are only partly 
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innaté, and are panic by trial and frequent repetition, and if lost 
or. weakened or‘deranged, are to be restored in the same way. The 
proper action of reflexes is interfered with if pain comes to accom- 
pany the use of any set of muscles. A man’s leg is injured, it hurts 
im to walk as he used, consciousness interferes and he walks from 
his volitional instead of his reflex centres, kanaa s= aa new adjust- 
ents of reflexes are formed. He has acquired a trick of walking 
hich may long outlast the inj that caused it. To walk as he 
used, he must re-educate his reflexes. Some cripples have never 
had their reflexes brought into the best working. condition. These 
ropositions, which have a very wide application, Dr. Taylor illus- 
tes from his own orthopedic practice, where their application is 

. most direct. He gives thirteen cases where education or re-educa- 
tion of the deranged reflexes was attended with tle greatest succass, 
and several in which the cure must have seemed little less than 

' mi ous. The process of education alms to give the unused 
centres the stimuli they need, and through them to bring about the 
reinyvigoration. of the whole. The means used are chiefly movements, 
passive-and active (the first executed by steam power), and appropri- 
ate rest. What the author wishes “‘to emphasize as the central idea 
of this paper, ig the development and use of the associated reflexes, 
as a practical ns of modifying nerve-centre function.” = 


Las Odeurs du humain dans P état de santé et dans? Hat de maladie. 
E. Monty. Paris, 1886. 128 pp., 2d ed. 


' The subtitle of this little book (Un nouveau ar re de GA l 
gives its scope. The aim is, by ae to ar the scatter 
Observations on the subject, to rehabilitate a diagnostic help now 
unfortunately too little used. Odors are the evidences of subtle. 
changes, and as such are of high value to the physician whose sense 
of smell is keen and educated enough to make use cf them. Experi- 
ments noted in the last number but one of this jgurnal show the 
extreme fineness of-this sense—not to mention the marvellous dis- 
criminations of savages and certain deaf mutes. The author treats 
of the odors of the skin and its appendages, of the breath, of the 

uta, of the vomits and eructions, of the feces and intestinal gases, 
of the urine, of the female genital organs (the odors of the male organs 
are less important and treated in other sections), and of purulence 
and gangrene. The description of these odors is, of co obscured, 
as any treatment of the subject must be, by the lack of definite descrip- 
tiveterms. Though the book was written for physicians, it contains 
matter of interest to the psychologist; the part that odors play in 
the .sex-functions of plants and animals gives them, at the very 
l an evolutionary interest. The book deals with clinical facts, 
and is as good in its way as the theories of Jäger are bad in theirs. 


Essai de Psychologie Générale. Cuanuis Rionet. Paris, 1887. 193 pp. 
S F: ‘Alcan. ; i 


. In this little book the editor of the Revus Sotentgfique has aimed to 
present the general principles of psychology unobscured by detail 
and in systematic form. The style is lucid. Working from a phys- 
ia E standpoint, he develops mind from irritability, one of the 
fundamental properties of living matter, through reflex action and 

instinct up to consciousness, memory and volition. The gonclusion 
is an extension to men of the Cartesian mechanical theory of animals. 


, 
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The Will Power; its Range in Action. J. Muer Fornenarun, M. D. — 
James Pott & Co., New York. 184 pp. l 


“This is not a metaphysical inquiry,” says the author, “but a 
practical book, which it is hoped will be found useful by many, 
laee A those entering the battle of life.” The wil is treated In 
relation to inherited character, to self-culture, to the mastery of men, 
and to disease. Tlustrations are largely drawn from English history 
and literature, frequently from George Eliot. The book ought not 
to be without interest to those for whom it was written, and perhaps 
not without effect in encouraging determination ; but it has about as 
little to recommend it to the psychologist (for whom indeed it was 
not intended) as for the metaphysician. A book might be written on 
nearly the same lines, scale neglectful of speculation and even 
more practical, baingi gin the contributions of physiology and more 
accurate analysis, which would pass muster psychologically, and, at 
the same time, be far more impressive by reason of the freshness 
and directness of its suggestions. ; 


(Jerabrology and the possible something in Phrenology. B.V. CLEVENGER, 
M.D. Am. Naturalist, July, 1888. 


a Of all the, bastard sciences, there is none that finds more ready 
scorn and that it takes so much courage to look at seriously as phre- 
nology. Dr. Clevenger has, somewhat against his inclinations, taken 
such 8 look, and sees some points: of coincidence between modern 
cerebral localization and the skull localization of the phrenologists. 
On the basis of the generally conceded motor and sensory areas, and 
a speculative location of the regulative and associative ctions in 
the remaining ‘‘ blank-spaces,”’ he finds some snap u in locating 
firmness, self-esteem, and continuity (cerebral control of the body) 
over the motor centres for the arms and legs; cantiousness, con- 
scientiousness, approbativeness (of an inhibitory nature), over the 
rearward blank-spaces; benevolence, hope, ideality, constructive- 
ness (inhibitory-codrdinating), forward of the motor and rearward 
of the intellectual area ; amativeness (animal trait), over the occipital 
sti and mastoid process, depending on the development of the 
neck muscles; and so on with t or four other groups of faculties. 
Whatever fails of justification in some such manner is returned 


again to limbo. 


Comparative Physiology and Psychology. 8. V. Cuzvenasr, M.D. 
pp. 247. Chicago, 1885; A. C. McClurg & Co. 


This moderate-sized volume attempts to embody with some sys- 
tem, as introductory to a larger work contemplated, the various 
ideas advanced by the author in papers published in different peri- 
odicals. The scope is broad; such questions are discussed as the 
primitive evolution of life and mind, the physiology of protoplasm, 
the evolution of organs, thé significance of embryonic development, 
alternation of generations, heredity, adaptation, and allied subjects. 
Many facts are massed together without further attempt to show 
their bearings. There is a lack of classification of the ideas that leads 
to confusion, and many of the sentences are so loaded with abstruse 
terms (increasing the obscurity due in part to the condensed form of 
presentation) that a satisfactory synopsis for a brief review is impos- 
sible. Two or three chapters, however, like that on the morphology 


°9° 
+ 
ç fe 
4 


. 
i 


784 ` — PTsMDHOLOGIOAD LITERATURE. 
k “ses hae 


- of the brain and that on the expression of the emotions, are toler- 

ably clear.: ns oe aT a a E Va 

hé author is indebted in lårge. measure to Bain, Spencer, and 
Darwin, but is ultra-radical in‘his‘ physical conceptions of life, and 
he does not conceal his antagonism towards the old-school psycholo- 

' gists. The ie Poa at engage the attention of investigators 
are answered with naive certitude, and the authore speculations as 
to the mode, of evolution of organs are as fanciful as those of 
Lamarck and involve principles even more mechanical. There are, 

_ however, a number of excellent similes and many highly suggestive 
thoughts which make the work worth icine to one familiar with 
the problems discussed. As serving to give the novice a notion of 
physiological psychology, we think it misleading; and it will rather - 
alienate than, instruct members of the metaphygical school. The ° 
mechanical theories that attempt to explain nerve AY 01089 are 
too artificial, and generally assume properties for the atoms that’ 
involve the very points contended for by the metaphysicians. In 

‘referring physiological processes in nerves to physica and chemistry, 
we on the one hand do not detract from the interiorness of mind, 
nor do we on the other hand explain the modus operands of these 
forces. The metaphysician errs in denying the intimate relations 
between physics, chemistry and psychology; the radical errs ig, e 

_ thinking the mysteries of life are reduced to simple mechen ss 


NOTES. '. 


In the April number of Mind, Prof. Royce suggests that sane 
persons may be subject to illusions of memory, similar to the false 
memories that occur in cases of insanity like those studied b 
Kraepelin and others; and he thinks that the liability to suc 
e illusions may account for some of the stories of haunted houses 

telepathy, and th® like, reported by honest witnesses. A great deal 

of research and observation is required to determine how common 
such illusions of memory are among normal persons. Several 
philosophers, however, have noticed that illusions of memory occur- 
in dreams; and, judging from the writer’s own experience, such 
phenomena are not uncommon. Several dreams illustrative of 
paramnesia have come to my notice. One of my own dreams may 
serve as a sample. It was substantially as follows: I visited the 
“editor of a well known periodical, and inquired about the manu- 
script of an article that I had sent him some time before, and of 
which I had received no ria Sa The editor made an evasive 
answer that indicated to me that he had never read the manuscript, 
bpt that he was unwilling to confess it. I remembered the fact of 
having sent the article clearly enough ; and the answer that my 
dream put into the mouth of the editor would indicate that I had no 
. doubt of it. The facts of my waking life were these: I had often 
contributed to the periodical in question, but no manuscript had 
ever been rejected. A short time before my dream, however, I had 
sent an article to a newspaper, and had received no word from it 
whatever. Here was clearly a case of false memory, unless we 
suppose it a true memory of a former dream state which had been 
forgotten in the waking state, just as the events of an hypnotic 
trance are remembered in succeeding trances, while forgotten in the 
waking state. W. H. B. 


Another evidence of the set, among thoughtful men of quite diverse 
philosophical tendencies, toward a thorough and scientific considera- 
tion of some of the more obscure questions of chology, is to be 
found in the recent organization of the Gesellschaft fur Experi- 
mental-Psychologie in Berlin, and in the program adopted by them, 
published in the May number of the Sphinw. They propose to study 
In general the phenomena of man’s psychic life that occur under 
unusual ciroumstances, natural or experimental, and which in a 
way are a borderland betwgen the normal and pathological. First 
among these is hypnotism, in the wide acceptation of the term; next, 
telepathy and related states, and in a secondary way, as probably in 
& manner connected with these, the phenomena of spiritualism. 
They rely chiefly upon the experimental method, and have based on 
its use a distinction of their branch of chology from the introspec- 
tive and physiological. Other methods are, however, not to be 
excluded. onda eA cases will be treated statistically, and his- 
tory and ethnology will be made tributary. The society as a society 


`x 
: q . I 
736 PSYOHOLOGIOAL LITERATURE. 


will confine itself to facts, leaving their philosophical interpretation 
to individual preference. All can, therefore, co-operate who recog- 
nize the significance of the field of study. Communications to the | 
society oe be addressed to Max Dessoir, Berlin, W., Köthener- 

strasse 27, i 


In the Journal of Mental Science for July, John Baker, M. B., gives 
statistics from the records of the Broadmoor Criminal Lunatic Asy- . 
lum bearing on the relations of epilepsy and crime. From Febru- 
ary, 1864, to February, 1887, 1266 male and 394 female patients were 
admitted; of the males, 105, and of the females, 23, were epilep- 
tic, or in percentages 8.2 and 5.8. Of the male epileptics, 67 had 
committed homicidal offenses; of the female, 18; and four other 
males had been gui of personal violence ġo themselves or 
others. Only 3⁄4 epileptic males and 5 epileptic females had com- 
mitted other crimes. Of the whole number of homicidal insané 
admitted (768), 11.per cent were epileptic, while of tha 892 non-homi- 
cidal admissions only 4.8 per cent were epileptic. It thus pe 
that criminal epileptics are prone to crimes of violence, especially to 
homicides. Further tables on the basis. of 128 cases show that 
among the male epileptics the wpe aes were single, while amon 
the females & majority were married. Of the same 128, the age 
ronen criminal. activity, including homicides, was for the males 

‘om 25 to 30 years, for the females between 20 and 25 and between 
85 and 40. It would also appear ‘from records as to the zxtiology of 
the disease, that p teed poo om traumatic causes are more apt to 
show a homicidal character than those of congenital and idiopathic 
origin. Thirty-one of 105 male cases show a history of intem- 
perance. ` 


In the Journal. of Mental Science for July, 1888, Dr. 5. A. K. Strahan 
reports four cases of recovery after long periods of insanity. All 
were women, and in all the recovery seems to ha® begun in th 
general nervous reconstruction of the climacteric. 


b a 


In the American Journal of Insanity for July, Dr. J. A. Campbell, 
of the Counties Asylum, lisle, England, gives three cases of 
recovery after long periods of asylum life. e first was 8 woman . 
whose menstruation was accompanied by violent maniacal attacks. 
These declined in violence, and she was discharged after seventeen 
years of asylum life. But one attack, and that very slight indeed, 
occurred after menstruation ceased. e second, a man, began to 
improve after a severe illness of another nature, and was discharged 
after nineteen years. The third wasa woman of ifty-one, whose 
derangement followed the menopause; she recovered after fourteen 
years.- The doctor queries, since it is rare to find brain lesions to 
account for delusions and the like, if brain scars, like surface scars,’ 
may not grow out and more or less completely disappear in long 
periods of time. I 


` A paper on “The Treatment of Nervous and Mental Disease by 

matized Active Exercise,” by Dr. C. K. Mills, is reported in 
. a in the Polyclinte for Fehruary, 1888. Active exercise and 
proper hygiene, besides combating that low nutrition which is the 
goil of much nervous disease, have been found useful in the trest- 
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ment of such diseases as idiocy, insanity, asthma, minor chorea, 
habit chorea, hysteria, general nervousness, neurasthenia, nervous 
palpitations, lithaemia, cerebral syphilis, diabetes, curvatures, 
ataxias, paralyses, muscular atrophy, aphonia, and writer’s disease. 
In some of these the exercise assists in the establishment of proper 
nervous habits and of rapport between the will and the muscles, in 
others it brings calm, in yet others it helps excretion. Thig paper is 
said to be the forerunner of a book on the subject. 


Dr. a hd J. SREY reports, in the April number of Bram, a 
“ cago of atrophy of the frontal and parietal lobes of the brain conse- 
uent on long-continued paralysis of the limbs from spinal disease.” 
he patient was bed-ridden for two years and a half with paralysis of 
both legs and the right hand, and for a year before her death, with 
partial paralysis%f ae left hand and arm. Sensation was slightly 
and infrequently affected, and intellection not at all. Post-mortem _ 
examination showed atrophy in both frontal and both parietal lobes, 
particularly in the upper ends of the ascending parietal convolutions 
on the right and the superior parietal lobule. The left corresponded, 
with noticeable atrophy of the middle third of the parietal convolu- 
tion, and in a leas degree of the frontal convolutions. The tempero- 
sphenoidal and occipital lobes on both sides were contrastingly well 


“"nourished.* The case illustrates again the location of the centres of 


voluntary motion. À cutof the patient’s brain accompanies the 
account of the case. 

Dr. Sharkey also reports, in the same place, a case where a tumor 
on the left auditory nerve caused noise and deafness in the left ear, 
and dizziness similar to that produced in animals on sectioning the 
auditory nerve or destroying the semicircular canals, phenomena 
which have by some been attributed to injuries attending the section- 
ing; as in the experiments, the dizziness: seemed to decrease with 
time. <A cut of the patient’s brain is given here also. 


Fletcher Beach, the medical superintendent of the Darenth 
Asylum, Eng., discusses and gives cases (Am. Jour. of Insan., July, 
1888) of “some of the uncommon causes of imbecility,”’ 6. g. syphilis, 
consanguinity of parents, chronic neuralgia, excitability, and deaf- 
mutism. The first is responsible for two pér cent or less of all cases. 
Marriages of first cousins, provided there is not inclination to 
nervous disease, has scarcely an appreciable effect. Chronic 
neuralgia and excitability of the parents accounts for 14, and deaf- 
mutism for 2 out of 637 cases. In these, as in others, what is 
inherited is not idiocy itself, but an instability that develops into it 
on occasion of some later shock. 


In the Revista Sperimenials, Vol. XITI, fase. 2, Oct. 1887 (trans- 
lated in the Alvents?t and Neurologist, April, 1888), Prof. Tamburini 
gives a very interesting eaccount of a young Italian girl and her 
visions of the Madonna. , The girl was thirteen years old, of neuro- 
pathic heredity, and at the first appearance of the vision, under great 
emotional excitement and fresh from severe physical exercise. She 
saw in a juniper bush, a bambina about her own size, dressed in 
white, rosy-cheeked, dark-eyed, light-haired, a blue wreath about 
itg neck, a silver cross on its-breast, and its hands folded. It 
answered questions put toit. Presently, among the superstitious 
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populace, the Juniper bush began to work miracles, and the whole 
thing had finally to be suppressed by the authorities. The condi- 
tion of the gir] when she came soon after under Prof. Tamburini’s 
observation was rather hysterical; there was slight left hemi-anss- 
thesia, she had pains and deafness in the left ear, and some 
hyperemia of the fundus of the eyes ; her muscular force was small. 
She was excitable, capricious, and egoistic; had been brought up in 
enforced punctiliousness in religious matters. Her visions were 
true hallucinations, but her mind, once freed from them, wag not 
' apparently unbalanced. . . 


Prof. Nasso (Zeitschrift f. Psych. XLIV, H.4, N.5, noted in Neurol. 
CUentralii. No. 9, May 1, 1888) contends for the existence of secondary 
paranoia, t.8., developing out of melancholia or mania, and further 
that the RK AA may be sudden. Three cages are given, all 
women, two melancholiacand one maniacal, in which such a change 
took place suddenly. 


The connection of parancia with hallucinations of hearing has 
mag qapa À been remarked. Dr. Theo. W. Fisher, in an article 
on the subject in the Am. Journal of Insanity, July, 1888, gives a 
table of cases of insanity in the Boston Lunatic Hos ital, from 
which it appears that 63 per cent (and probably more, if the history 
of the early stages were more perfect) have been hallucinated at 
some period of theirdisease. EKight-ninths of these had had hellu- 
cinations of hearing. Fifty per cent of the cases of acute mania and 
general paralysis had been hallucinated, and 91 per cent of the 
melancholiacs (excluding those of the simple form, which, like - 
those of folie circulaire, showed nothing of the kind). The 47 cases 
of paranoia all showed hallucinations, and all but two, hallucinations 
of hearing, seeming to demonstrate more than an accidental con- 
- nection. - ; 

? : ; + z 

Dr. William Noyes has made a valuable addition to the literature 
of insanity, accessible in English, in his tranglation of J. Séglas’s 
historical study of paranoia, now reproduced in pamphlet form from 
the March, April, ay, and June numbers of the Journal of Nervous 
and Mental Disease. The work is a concise résumé of a large amount 
of literature in French, German, Italian, and English. 


In his anniversary address before the Anthropological Institute 
(Journal of the Anthrop. Inst., May, 1888), Francis Galton gave some 
account of the anthropometric laboratory then soon to be opened at 
the South Kensington Museum. The plan isto be that of the one at the 
International Health Exhibition in 1884. The object is not only to 
aa those desiring accurate measurement an opportunity for it, and 

o keep a record of such meesurements, bgt also to give information 
on anthropometrical methods and a place for such research. The 
laboratory must be able to measure quickly and conveniently a large 
number of people. It is confined therefore to measurements that 
can be made on A slant in ordinary clothing, but valuable data can 
even thus be gathered. The remainder of the paper is an explana- 
tion of the system of identification measurements of M. Bertillon, 
mentioned in Vol. I, page 205, of this journal. 
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Dr. Ottolenghi, from tests made on. aca persons, concludes that ` 
criminals are deficient in the sense of smell. 


A case of stigmatism is repcrted in the June number of the Aphinz. 
The stigmatist is a certain Sister Napelle, of the Order de le miséri- 
corde, in the French convent at Chas, in Auvergne. 


Carl Kiesewetter, in the July number of Sphtna, gives a brief 
account of the incantations by the ancient Akkadians to expel 
disease (or the cosmic demons that caused it), or to transfer it to 
inanimate objects 4 la Paracelsus. He gives German versions of 
two or three of the formulas. 


In a paper read before the Anthropological Institute and reported ` 
in Nature, May $, 1888, Francis Galton makes some calculations of the 
head-growth of students at the University of Cambridge, from tables 
of ‘‘head-products”’ presented by Dr. Venn. The “‘ head-product”’ 
is the product of the length, breadth and height of the head above 
a fixed plane, and while it cf course far exceeds the actual brain 
volume, it may be taken on the average as proportional to it. The 
measurements were made upon men from 19 to 25 years old and 
upward, in number as follows: high honor men 268, other honor 
men 476, ‘poll’? men 361. The average head-product in inches for 
high honor men at 19 is 241.9, for other honor men 237.1, for the 
“poll?” men 229.1; that is to say, high honor men have heads nearly 
5 per cent larger than the “poll? men. Omitting the figures for 
the intermediate years, at 25 or over they are respectively 248.9, 
239.1 and 248.5, showing growth in all and especially in the * poll’ 
men, whose average ‘‘head-product’’ has increased 6 per cent 
against 3 per cent for the high honor men. From these figures it is 
to be concluded that the brains of university men continue to grow 
after the age at which growth ceases among men at large, which is 
19 or earlier ; that high honor men have larger and earlier developed 
brains than others, and conseqnently that university distinction may 
be taken as an evidence of these advantages. 


In an article on the “Life Statistics of an Indian Province” 
(Nature, July 12, 1888), S. A. Hill shows that violent deaths, suicides 
and wounds are at a minimum in the colder months, increase in fre- 
quency during the dry and hot season, and remain high through the 
rainy season. The “irritability of temper consequent on long con- 
tinued heat and moisture” is suggested as a possible reason. hen 
the birth rates are arranged by months they are found to be ata 
maximum in September and October (66.71 per mille in September) 
and at a minimum in May and June (85.43 per mille in June), This 

ints ta December as the month of most frequent conception and 

eptember as that of the least. In September, the end of the long 
hot period, the vitality of éhe people is at ebb and the food supply low. 
In December, on the contrary, climatic conditions are fagora e and 
food abundant, November being the month of harvest. Thus there 
appears to be a human “‘ pairing time” controlled by physical con- 
ditions. The fact that the Holi, or spring festival of the Hindus, 
which has been considered as a relic of such a “ pairing time,” does 
not agree with the one found from the figures, is to be explained, 
the author conjectures, by the importation of the festival from a 
colder habitat. 
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In the Neurol. Centralblatt for March 1, 1888, Prof. Fr. Fuchs 
recounts a simple observation on himself, tending to show that the 
hallucinatory images seen by many persons in the moment of 
ela die -to sleep are influenced in their localization by the posi- 
' tion of the head. e professor noticed in going to sleep ina iene 
train, that these images appeared to move about, Keeping time to the 
motions of his head produced by the shaking of the car. 


The association of colors and sounds is not of vary infrequent 
occurrence. Lauret and Duchauasoy report a case ( . d. l. Soe. de 
Psychologie phys. ITI, p. 11; noted in CentraDt. f. Physiol. No. 5, 
June 9, 1888) of a family in which the father, son-and daughter have 
very distinct color sensations on hearing and seeing letters, or even 
thinking of them. The vowel colors are bright, the consonants , 
shades of gray. Number-words have colors likewife, but unrelated 
to the letters with which they are spelled. The colors for particular 
letters are not the same for the father and daughter ; the son was 

not examined in this particular. 


Cases in which colors are called out by other senses than hearing 
are infrequent, but not unknown. Colored smelling- has been 
observed, and Dr. Ch. Fér4 mentioned at a meeting of the Société de š: 
Biologie of Paris in December of last year. (reported in the Neurol." 
Oentralbt. No. 10, 1888) a case of colored tasting. A woman, after a 
plentiful use of vinegar, saw everything red for a few minutes, and 
after that for more an hour everything bright green. me- 
thing similar happens among melancholiacs and the neuropathic 
without any exciting sensation. Dr. Féré’s explanation of such 
double sensations is os as follows. On stimulation of any 
sense, there is called forth, in addition to the special sensation, a mags - 
of physiological attendants (changes of muscle tension, of circula- 
tion, and of organic functions generally). If now exactly the same 
mass of secondary effects are called up by the stimylation of two 
senses, a. g. sight and hearing, the two sensations are confused b 

the percipient, he perceives them together, bas color sensations wi 
spoken letters, etc. If we reflect that these physiological attendants 
are, on the subjective side, probably feelings or indistinct emotions, 
we may take the liberty of stating Dr. iéré’s explanation thus: 
Stimulation of one of these senses. calls up an emotional state 
common to both, which in its turn calls up the other sensation. 


W. Griffiths, in studying the rhythmic waves in the myograph 
tracings of voluntarily contracted muscles (Journal of Physiol. Tx. 1, 
. 99, noted in Contribt, f. Physiol. No. 9, 1888), found them to differ for 
erent muscles, for different individuals, and for thesame individ- 
ual at different times. The number was increased to acertgin point 
by loading the muscle or exercising it, but beyond that point it agai 
decreased. The general rate for muscleg without a load, and of 
muscles. at “‘ dead strain,” was the same, tor the biceps about 14 per 
sec., for the muscle of the ball of the thumb about 10. Fatigue 
decreased the number but increased the extent of the waves. They 
represent, in the author’s opinion, the impulses of innervation ; he 
discards the rate derived from the tone of contracting muscle, 19.5 
per sec. | i ' ; 
. With the view of determining experimentally whether deep tones 
are heard with the upper part of the cochlea, Stepanow (Monatsschr. 
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J. Ohrenhetik. No. 4, 1888, noted in Centralit. f. 2. medicin. Wissen- 
schaften, July 28, k removed that portion of both cochleas in 

oung guinea pigs. eir hearing after the operation, as indicated 

y reflex movements of the ears, was not destroyed for noises, nor 
for tones produced by a violin, harmonica, Galton pipe, B-bass, ete. 
These results are in diametrical opposition to the conclusions of 
Baginsky ; but the latter seems to have assumed that his animals 
did not hear when they did not respond—a very doubtful assump- 
tion. In the fact, however, that Baginsky removed the lower and 
middle divisions of the cochlea and found no deafness for deep 
tones, and that Stepanow himself removed with like result the upper 
division and part óf the middle one, the latter finds support for that 
theory of the perception of tones which does not distribute particular 

° tones to particular parts of the cochlea. 


F. Tuckerman ho aa (Journal of Anat, and Phys. IJ, 2, p. 136, 
reviewed in Cenirallt, f. Physiol. No. 5, June 9, 1888) the finding, in 
the course of a car study of the taste apparatus of the rodent 
(Fiber eibsthicus), of a ganglion a little less than one third of a mm. 
in diameter, in the Body of the circumvallate papillae. It is set ina 
connective tissue capsule, and gives off unmedullated fibres in all 

e directions. He found also bodies like the taste-buds imbedded in 
the epithelium of the posterior surface of the epiglottis. 


The studies of A. Lustig (Atti dela R. Accadamia della Scienze di 
Torino, XXIII, noted in Centraldt. f. Physiol. No. 6, July 28, 1888) 
on the olfactory region of rabbits and guinea pigs indifferent stages 
of development, seem to show the fibres of the olfactory nerve to be 
connected with both the epithelial and ‘‘olfactory”’ cells, thus sup- 
porting Exner’s assertion that all the cells of this region are alike 
olfactory, ‘ ` 


Beaunis has found (Revue Philos. No. 5, 1888, noted in Centraldt. f. 
Physiol. No. 7, July 7, 1888), in trying to reproduce, after greater or 
less intervals of time, distances and directions by muscle sense, that 
the memory of the movements disappears suddenly, but that after 
conscious recollection has gone there is a temporary stage in which 
the distances, etc., may nevertheless be reproduced by unconscious 
memory. 


Charpentier (Comptes Rendus, Vol. 102, p. 1155) found that objects 
at rest, when looked at in a dark field, seem to move from two to 
thirty degrees a second. He can determine their direction of motion 
Py hard thinking, especially after intellectual or physical exertion. 

8 sudden noise occurs they move towards it. Aubert (Pfluger’s 
Archiv) obtained the same results; he concludes that for the per- 
ception or direct sensation of motion, as well as for orientation in 
space, the presence of objects at rest, and, in general, of well 
known objects in the field of sight, is of fundamental importance. 


Isaachsen has repeated Holmgren’s experiments for proving the 
Young-Helmholtz theory of the color-sense, by throwing small 
Images on separate rods and dones, and, like Hering, he finds it 
impossible to obtain Holmgren’s results. 
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At 8 recent meeting of the American Ophthalmological Society, 
Dr. William O. Moore, of New York, reported three cases of hyster- 
ical blindness in males. Two were monocular; one of them, a boy of 
fifteen, having lost the sight of his right eye “after a disappoint- 
ment at school.” The a (eyes of prisms gave double images 
showing that the alleged blindness was ae gape They were tol 
that they would soon be well, and recov accordingly under elec- 
trical treatment. The other case conceived, from the effect of 
atropine used in eng Die ao for glasses, that he was going blind, 
put on dark glasses, rward bandages, would not open eyes 
and for ten months before he was examined by Dr. Moore had stay 
in the dark with his eyes covered. He was examined under ether, 
and on recovering consciousness, evidently could see. He was 
assured of recovery, and “in two days he was walking around with- 
out glasses,” and has had no trouble since. ° 


M. Nonne, in the Neurol, Osniralblait, Nos. 7 and 8, 1888 (noted in 
Qentralbt, f. Phys. No. 6, 1888) contributes to hypnotic therapeutics 
the case of a type-setter who was successfully treated by that means 
in a third attack-of hysterical paralysis and anesthesia, complicated 
perhaps with lead-poisoning. The suggestion.was made by egrees, 
e. g. “ to-morrow you will be able to move your left great toe,’ 
and the disease, which in the right arm was of five years’ standing, 
was in this manner completely removed. ` 


One of the most prominent advocates outside of France of the 
therapeutic use of Å notism is Prof. August Forel. In several 
articles on the subject (Correspondensbl, f. Schweteer Aerzte, 1887 ; 
München med. Wochenschr, 1888, Nos. 5 and 18; noted in Centdt. f. 
Physiol. No. 5, 1888), he makes clear his conviction that hypnotism 
is a genuine remedial agent, adapted, however, rather to functional ` 
nervous disorders of mentally sound patients (pains, chronic rheuma- 
. tism, insomnia, etc.) than to psychoses. It succeeds bast, of course, 
with those most open to suggestion, and whose disease is of recent 
origin. Prof. Forel has been successful in treating alcohol and mor- 
phine habit in this way, securing in some cases what seems to bea 
complete cure. He belongs to the Nancy school, and hypnotizes by 
suggestion. 
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